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(57) [abstract] 

5 [constitution] A benzimidazole derivative of the formula 
(I) 

(0 

10 wherein Ri is a lower alkyl group, a lower alkoxy (lower 
alkyl) group or a tetrahydrof urf ury 1 group, R2 is a 
hydrogen atom, a methyl group or an amino group, R3 is a 
halogen atom or a methyl group and R4 is a hydrogen atom 
or an amino group, or a pharmacologically acceptable acid 

15 addition salt thereof. 

[effect] The above-mentioned novel benzimidazole 
derivative has a strong 5-HT3 antagonistic action and is 
useful as an antiemetic drug. 

20 • : ; ■• 

[claim] 

[claim 1] A benzimidazole derivative of the formula (I) 
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wherein Ri is a lower alkyl group, a lower alkoxy (lower 
alkyl) group or a tetrahydrof urf uryl group, R2 is a 
hydrogen atom/ a methyl group or an amino group, R3 is a 
halogen atom or a methyl group and R4 is a hydrogen atom 
5 or an amino group^ or a pharmacologically acceptable acid 
addition salt thereof. 



[Detailed Description of the Invention] ; 
[0001] 

JO [Field of Industrial Utilization] The present invention 
relates to a novel benzimidazole derivative. More 
particularly, it relates to a benzimidazole derivative of 
the formula (I) 
[0002] 




wherein Ri is a lower alkyl group, a lower alkoxy (lower 
alkyl) group or a tetrahydrof urf uryl group,- R2 is a 
hydrogen atom, a methyl group or an amino group, R3 is a 
'20 halogen atom or a methyl group and R4 is a hydrogen atom--- 
or an amino group, or a pharmacologically acceptable acid 
addition salt thereof. 

[0003] The novel benzimidazole derivative of the present 
invention has a strong serotonin antagonistic action and 
25 is useful as an antiemetic drug. 

[0004] 

[prior Art] In cancer treatment, chemotherapeutic agents 
such as cisplatin and the like are indispensable. At the 
same time, however, side effects such as vomit ion and the 
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like pose problems and make continuation of the treatment 
difficult. 

[0005] In recent years, it has been clarified that the 
expression of said vomition relates to one of the 
serotonin [ 5-hydroxytryptamine (hereinafter to be referred 
to as 5-HT)] receptors. 5-HT is one of the, 
neurotransmitters in the body/ and as the receptors in 
which 5-HT is involved, 5-HTi, S-HTj and 5-HT3 are • 
generally known. Of these, 5-HT3 receptor is responsible 
for the vomition caused by cancer chemotherapy. To be 
precise, administration of a chemotherapeutic agent 
releases 5-HT, the released 5-HT is bonded to a 5-HT3 
receptor in the abdominal region, which in turn stimulates 
via the abdominal vagal nerve, chemoreceptor trigger zone 
present in the modullary fourth ventricle and then 
vomiting center, whereby vomition occurs. 

[OOO6] It has been reported that ondansetron ( GR38p32F, 
see the formula below) having a 5-HT3 antagonistic action, 
is effective for suppression of vomition caused by the 
administration of chemotherapeutic agents such as 
cisplatin and the like [Cancer. Chemother. Pharmacol., 23, 
389-391 (1989) ] . 
[0007] 




[00O8] Meanwhile, the application of a 2- 
piperazinylbenzimidazole derivative as a pharmaceutical 
agent has been already known. For example, JP-A-50-126682 
discloses a 2-piperazinylbenzimidazole derivative having 
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an analgesic, anti-inflammatory action, reciting 1-methyl- 
2- ( 4-methyl-l-pipera2inyl)ben2imida2ole (compound A), 2- 
( 4-methyl-l-piperazinyl)benzimidazole (compound B) and the 
like as examples. In addition, JP-A-58-79983 recites, as 
5 an example of benzimidazole derivative having an 

antihistaminic action, a compound haying a lower alkoxy 
(lower alkyl) group at the 1-position of benzimidazole, 
such as l-(2-ethoxyethyl)-2-(4-methyl-l- 
piperazinyl)benzi^lida2ole 3/2 fumarate (compound C) and 
10 the like. However, the 5-HT3 antagonistic action of these 
2-pipera2inylbenzimida2ole derivatives and an antiemetic 
action based thereon have not been known at all, 
[0009] 

[problems to be Solved by the Invention] The present 
15 inventors have conducted various studies with the aim of 
developing a pharmaceutical agent having a 5-HT3 
antagonistic action and effective for the suppression of 
vomition caused by cancer chemotherapy using cispliatin and 
the like. 

20 [0010] It is therefore an object of the present invention 
to provide a novel compound satisfying such demand. 
[0011] 

[Means of Solving the Problems] The present inventors have 
variously considered and found that a novel benzimidazole 

25 „ derivative of _ the aforementioned Xormu la .(-I) or a — - 

pharmacologically acceptable acid addition salt thereof 
satisfies such demand, which resulted in the completion of 
the present invention. 

[0012] In the aforementioned formula (I), of the groups 
30 defined by Ri , the lower alkyl group is an alkyl group 

having 1 to 5 carbon atoms, which may be linear, branched 
or cyclic. Specific examples of the lower alkyl group 
include methyl group, ethyl group, propyl group, isopropyl 
group, cyclopropyl group, butyl group, 2-butyl group. 
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isobutyl group, 3-pent.yl group, cyclopentyl group and the 
like. The lower alkoxy (lower alkyl) group is an alkyl 
group having 1 to 5 carbon atoms, which is substituted by 
alkoxy group having 1 to 5 carbon atoms. Specific 
examples of the lower alkoxy (lower alkyl) group include 
2-ethoxyethyl group, 3-ethoxypropyl group and the like. 

[0013] Of the groups defined by R3, halogen atom is 
exemplified by chlorine atom, fluorine atom and the like. 

[0014] The compound of the present invention, which is 
represented by the aforementioned formula (I), can be 
produced by, for example, any of the following methods. 

[0015] (Method A) Of the compounds of the formula (I), a 
compound wherein R2 and/or R4 are/is not amino group(s) (Ri 
and R3 are the same as the groups defined above) can be 
produced by the following method. 

[OOI6] 




(») (III) 




wherein Ri, R2, R3 and R4 are as defined above, except when 
R2 and/or R4 are/is amino group(s). 

To be specific, a compound of the formula (II) is 
reacted with generally 2-6 equivalents of phosphorus 
oxychloride relative to the compound of the formula (II) 



without solvent or in an inert solvent such as chloroform 
and the like at 60**C to the boiling point of the solvent 
for 0.5 -4 hrs to give compound (III). Then, without 
purification, this compound is reacted with generally 2-6 
5 equivalents of a compound of the formula (IV) relative to 
the compound of the formula (III) without solv,ent or in an 
inert solvent such as xylene and the like at 80-160**C or 
the boiling point of the solvent for 1-4 hrs, .wher.eby a 
compound of the above-mentioned formula (I), wherein R2 

10 and/or R4 are/is not amino group(s) can be produced. 

[0017] The compound of the formula (II) used as a starting 
material in the above-mentioned production method can be 
produced by a method according to the method described in, 
for example, the aforementioned JP-A-50-126682 ( see 

15 Production Examples below) . 

[OOI8] (Method B) Of the compounds of the formula (I), a 
compound wherein R2 is an amino group and R4 is a hydrogen 
atom (Ri and R3 are the same as the groups defined above) 
can be produced by reacting a compound of the formula (1), 

20 wherein R2 and R4 are both hydrogen atoms, which is 
obtained by the above-mentioned method A, with sodium 
nitrite in an acidic aqueous solution by a conventional 
method to give a compound wherein R2 is a nitroso group, 
and then reducing the nitroso group with zinc and acetic 

25 acid and the -like. — - - 

[0019] (Method C) Of the compounds of the formula (I), a 
compound wherein R2 is a hydrogen atom or a methyl group 
and R4 is an amino group (Ri and R3 are the same as the 
groups defined above) can be produced by reacting a 

30 compound of the formula (I) obtained by the above- 
mentioned method A, wherein R2 is a hydrogen atom or a 
methyl group and R4 is a hydrogen atom with fuming nitric 
acid in acetic acid, or by reacting the compound of the 
formula (I) with concentrated nitric acid in concentrated 



sulfuric acid at -10 to 10*^0 to give a corresponding 
compound wherein R4 is a nitro group, then reacting the 
obtained compound with a reducing agent generally in an 
amount of 4-7 equivalents without solvent or in an inert 
solvent such as ethanol and the like from room temperature 
to the boiling point of the solvent for 0.1 - 10 hrs, 

[0020] As the above-mentioned reducing agent, for example, 
zinc and hydrochloric acid, iron and hydrochloric ac'id, 
tin (II) chloride and hydrochloric acid and the like are 
used. 

[0021] (Method D) Of the compounds of the formula (I), a 
compound wherein R2 and R4 are both amino groups (Ri and R3 
are the same as the groups defined above) can be produced 
by obtaining a compound of the formula (I) wherein R2 is a 
hydrogen atom and R4 is a nitro group in the same manner 
as in the above-mentioned method C, then reacting the 
compound with sodium nitrite in an acidic aqueous solution 
by a conventional method to give a compound wherein R2 is 
a nitroso group, reducing the nitro group in the same 
manner as in the above-mentioned method C, and then 
reducing the nitroso group in the same manner as in the 
above-mentioned method B with zinc and acetic acid and the 
like. 

[0022] Where necessary, the compound (I) of the present 
invention can be converted to a pharmacologically 
acceptable acid addition salt according to a conventional 
method. 

[0023] As the pharmacologically acceptable acid addition 
salt of the compound of the present invention, salts with 
inorganic acids such as hydrochloric acid, sulfuric acid 
and the like, salts with organic acids such as maleic acid, 
fumaric acid and the like can be mentioned. 

[0024] 

[Action and Effect of the Invention] The compound of the 
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present invention shows a strong antagonistic action (5- 
HT3 antagonistic action) on the Bezold- Jarisch reflex 
induced by as compared to ondansetron, which is a 

positive control compound, as shown in the following Test 
5 Examples. Accordingly, based on its strong 5-HT3 

antagonistic action, the compound of the present invention 
is useful as a suppressive agent of vomition caused by 
cancer chemotherapy using cisplatin and the like. 

[0025] The action and effect of the compound of the 
10 present invention is explained in the following by 
referring to Test Examples. 

[0026] Test; Example 1 5-HT3 antagonistic action : 

[0027] [test compounds] 

(1) Compounds of Examples 1-18 and 20-37 (the compounds of 
15 the present invention) 

(2 ) l-methyl-2-( 4-methyl-l-piperazinyl)benzimidazole 
dimaleate (dimaleate of the aforementioned compound A) 

( 3 ) 2- ( 4-methyl-l-piperazinyl)benzimidazole (the 
aforementioned compound B) 

20 (4) l-(2-ethoxyethyl)-2-(4-methyl-l- 

piperazinyl ) benzimidazole 3/2 fumarate (the above- 
mentioned compound C) 

(5) ondansetron (positive control compound) 
[0028] [test method] The 5-HT3 antagonistic action was 
25 meas_ured according to the method of Collins et al . [Br. 
Pharmacol-, 8_0, 570P ( 1983)] using, as an index, 
antagonistic action on the Bezold- Jarisch reflex 
(reflexive bradycardia) induced by 5-HT. 

[0029] That is, male S.D. rats (body weight 200-350 g) 
30 were anesthetized by intraperitoneal administration of 
urethane (1.25 mg/kg). Cannula was inserted into the 
carotid artery and the heart rate was measured. A test 
compound was dissolved in physiological saline or 5% 
ethanol in physiological saline and intravenously 
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administered (1 \xg/kg, i.v. )• Five minutes after the 
administration of the test compound, 5-HT was dissolved in 
physiological saline was intravenously administered (0.04 
mg/kg, i.v.)- The heart rate was measured and suppression 
5 rate of reflexive bradycardia by the test compound was 
determined, based on which 5-HT3 antagonistic action was 
expressed according to the evaluation criteria shown below 

[0030] Suppression rate: less than 20%;-, 2 0-50% ; +, " not 
less than 50%;++ Note that, of the test compounds, 
10 ondansetron, which is a positive control compound, hardly 
showed the above-mentioned suppressive effect at 1 ^g/kg 
i-v. Thus, the suppression rate at 3 \ig/kg i.v. was also 
determined . 

[003l] [test results] The results are shown in Table 1. 
15 [0032] As is clear from Table 1, the compound of the 

present invention has a strong 5-HT3 antagonistic action 
as compared to compounds A, B and C, as well as to 
ondansetron. 
[0033] 
20 [Table l] 
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Table 1 5-HT3 an-bagonis-bic ac-bion 



Test 
compound 
(Ex. No.) 


5-HT3 antago- 
nls-kic ac-bion 
(1 ^g/kg i. V. ) 


Test 
compound 
(Ex. Ho.) 


5-HT3 an-tagc- 
ni.st.lc action 
(1 (ig/kg i. V. ) 


1 






2 


3 






0 


+ 


+ 


2 


4 


+ 


+ 


d 


+ 


+ 


2 


5 




+ 


4 


+ 


+ 


2 


6 


+ 


+ 


5 


+ 


+ 


2 


7 




+ 


6 


+ 


+ 


2 


8 


+ 




7 


+ 


+ ■ 


2 


9 




+ 


0 


.+ 


+ ' 


3 


0 


+ 


+ 




.. + 




3 


1 


+ 


+ 


1 0 


+ 




3 


2 


+ 


+ 


1 1 




+ 


3 


3 


+ 


+ 


1 2 


+ 


+ 


3 


4 


+ 


+ 


1 3 


+ 


+ 


3 


5 


+ 


+ 


1 4 




+ 


3 


6 


+ 


+ 


1 5 


+ 


+ 


3 


7 


+ 


+ 


1 6 


+ 


+ 










17 


+ 


+ 


Compound A 






1 8 


+ 




Compound B 






2 0 


+ 


+ 


Compound C 






2 1 
2 2 


+ 
+ 


+ 


ondansetron 


- ( + 





* : 3 // g/kg i.v. 
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[0034] 

[Examples] The present invention is explained in more 
detail in the following by referring to Production 
Examples and Examples. 

[0035] Produc-klon Example 1 5-chloro-l-ethyl-2- 
benzimidazolone ; (1) 2 , 5-Dichloronitrobenzene (25 g) was 
added to ethylamine (35 g) and the mixture was stirred in 
a sealed tube at llO'^C for 3.5 hrs. After cooling, water 
was added to the reaction mixture and the mixture was 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and dried over anhydrous magnesium 
sulfate. The solvent was concentrated and the 
precipitated crystals were collected by filtration to give 
21 g of 4-chloro-N-ethyl-2-nitroaniline (mp 90 . 5-93 • 0*^0 ) . 

[0036] (2) 4-Chloro-N-ethyl-2-nitroaniline (21 g) was 
dissolved in ethanol (100 ml). Thereto was added 2.5N 
aqueous sodium hydroxide solution (25 ml). Under reflux, 
zinc powder (23 g) was added by small portions and the 
mixture was stirred for 10 min . Insoluble material was 
filtered off and water was added. The mixture was 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated under reduced 
pressure to give 17 g of 2-amino-4-chloro-N-ethylaniline 
(mp 62. 0-64. 0^*0 ) . 

[0037] (3) 2-Amino-4-chloro-N-ethylaniline (14 g) and urea 
(20 g) were stirred at leo^'c for 10 hrs. After cooling, 
water was added to the reaction mixture and the mixture 
was extracted with ethyl acetate. The ethyl acetate layer 
was washed with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated under reduced 
pressure to give 15 g of 5-chloro-l-ethyl-2- 
benzimidazolone. This was partially taken and 
recrystallized from acetonitrile . The resulting crystals 
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showed the following property values. 

[0038] mp 170 . 0-172 . O^^C NMR (CDCI3, 6ppm) : 
1.27(3H,t) ,3.84(2H,q) ,6.65-7-15{3H,ni) . Elemental analysis 
for C9H9CIN2O: Calculated {%) C, 54 . 97 ; H, 4 . 61 ;N, 14 . 25 Found 
(%) C,55.09;H,4.58;N, 14.38 According to the method of 
Production Example 1, a compound of the formula (II) 
(wherein R4 is a hydrogen atom) was produced, which is 
shown in Table 2 . 

[0039] 

[Table 2] 
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Table 2 (No. 1) 


No 


h 


h 


inp 

CC) 


IJMR(5ppm) 
[solvent] 


Elemental analysis (%) 
[molecular formula] 

Calculated (found) 
C H N 


1 


methyl 


Cl 


226.0 
-228. 0 


[CDClg]:3.32(3H,s),6. 76- 
7. 36(3H,m),10.86(lH, 

DrS/. 


[CgHyClUgO] 

52.62 3. 86 15. 34 
{,0^. oo 4. 04 15. 41) 


2 


propyl 


ci 


182.0 
-184. 0 


D)MSO-dg]:0.89(3H,t).l. 
22-2.15(2H.m).3. 74 (2H, 
t).6. 55-7.35(3H.n). 10. 97 

(lH,brs). 


[CjQHjjClNgO] 
57. 02 5. 26 13. 30 
{,00. ob 5. 13. 39} 


3 


cyclo- 
propyl 


Cl 


213.5 
-214. 5 


[CDClgliO. 60-1.56(4H,ni), 
2.46-3. 16(lH,ni),6. 70-7. 

VOn, Vi) iU. 04 1,111, UTS) . 


[CjQHgClNgO] 
57. 57 4, 35 13. 43 
^57. o7 4. 51 13. 39) 


4 


butyl 


Cl 


141. 0 
-143. 0 


[CDClg]: 0.70-2. 40(7H.in). 

3.87 (2H.t) .6. 66-7. 53 (3H, 
in 'y^^iw H^cS ^ 

ID/ 1 iU. 10 DTSJ • 


[CjjHjgClNgO] 
58.80 5. 83 12.47 


5 


tetra- 
lydro- 
furfuryl 


Cl 


157. 0 
-158. 5 


[CDClg]: 1.35-2. 35(4H,in), 
3.45-4. 65(5H,m),6.78-7. 
39, (3H,a),10.53(lH,brs). 


[C12HJ3CIN2O2] 

57. 04 5. 19 11. 09 
(56.95 5.20 11.10) 


6 


2-butyl 


Cl 


140.0 
-142. 0 


[CDClg] :0. 87 (3H, t), 1. 52 
(3H,d), 1.67-2. 47(2H,ni), 
4. 04-4. 82(lH,ni),6.77-7. 
37. (3H,n),ll. 04(lH.brs). 


[C^lH^gClNgO ] 
58. 80 5. 83 12. 47 
(58.72 5.81 12.58) 
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[0040] 
[Table 3] 



Table 2 (No. 2) 


No 




"3 


mp 

CO 


NMR (<5ppm) 
[solvent] 


Elemental 
analysis (%) 

[molecular formula] 

Calculated (found) 

C H.N 


7 


iso- 
butyl 


CI 


145.0 
-153. 0 


[CDClgDiO. 98(6H,d), 1. 72- 
2. 72(lH.m).3.65(2H.d).6. 
68-7. 43(3H,in),10. 97 (IH, 
brs). 


[Cj^jH^gClNgO] 
58. 80 5. 83 12. 47 
(58. 8 1 5. 74 12.47) 


D 
0 


3- 

pentvl 


Cl 


147. 0 
-148. 0 


[CDClg] : 0.84 (6H.t). 1.37- 
2. 45(4H, m) , 3. 87-4. 57(111, 
m),6.80-7.37(3H,m). 11. 19 
(labrs). 


K12H15CIN2O3 
60. 38 6. 33 11. 74 
(60.31 6.25 11.82) 


9 


cyclo- 
pentyl 


Cl 


156. 0 
-158 0 


[CDClgJ: 1.20-2. 70 (8H,ni), 
4. 50-5. 35 (IH, m) , 6. 78-7. 60 
(3H,ni),10.95aH,brs). 


[CjgHigClNgO] 
60.89 5.54 11.83 
(61. 15 5. 60 12. 04) 


10 


3- 

ethoxy 
propyl 


Cl 


100.5 
-102 0 


[CDClg]:!. 22(3H,t), 1.70- 
2.45(2H,m),3.15-3.75(4H, 

(3H.Di),10.80(lH.brs). 


[C12H15CIN2O2] 
56.59 5.94 11.00 

VOO. OKI 0. 09 11. UO^ 


11 


butyl 


CHg 


128.0 
-131.0 


[DMSO-dg] : 0,31-1. 91 (7H, 
m),2. 28(3H, s),3. 68 (2H. t), 
6. 41-7.10(3H,ni),-10. SSdH, 
brs). 


[C12H16N203 

70. 56 7. 89 13. 71 
(70.37 7.77 13.56) 


12 


so- 
butyl 


CH3 


123.0 
-125. 0 


[CDClgDrO. 98(6H.d). 1. 89- 
2.82(lH,in),2. 37 (3H, s).3. 
70(2H,d),6. 72-7.32(3H,ni), 
10.83(]H, brs). 


CC12H16N2O] 
70.56 7.89 13.71 
(70. 41 8. 07 13. 80) 
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[0041] 
[Table 4] 



Table 2 (No. 3) 


No 


^1 


^3 


mp 
TG) 


NMR (dppm) 


Elemental analysis (%) 
[molecular formula] 

Calculated (found) 
CAN 


13 


o 

ethoxy- 
propyl 


CHg 


123 0 
-125.5 


[CDClgDrl. 21(3H,t).l. 
68-2 35C2H m) 2. 35 (3H. 
s),3.08-3.78(4H,in),4. 
00(2H.t),6. 58-7. 43 (3H. 
m).10.75(lH.brs). 


66.64 7.74 11.96 
(66.49 7.87 12. 15) 


14 


butyl 


F 


111.0 
-112. 0 


m),3.86(2H,t),6.52-7. 

22(3H,n),ld.75(lH, 

brs). 


[C^^^H^gFNgO] 
63. 45 6. 29 13. 45 
(63.54 6.43 13.42) 


15 


2- 

ethoxy- 
ethyl 


CI 


131. 0 
-133. 0 


[CDCy a. 11(3H, t),3. 

in),6. 78-7. 22(3H,m),10. 
95(lH,brs) 


tCiiHi3ClN202] 
54.98 5.44 11,64 
(55127 5.50 11.69) 


16 


cyclo- 
pentyl 


CHg 


147. 0 
-150. 0 


[CDClg]: 1.17-2. 67 (8H. 
id),2,34(3H,s),4. 42-5. 
27(lH,ra),6. 62-7. 24 (3H, 
m),10.72(lH,brs). 


'=Cl3Hl6N20*l/2H20] 
69. 31 7. 61 12. 43 
(69.27 7.52 12.41) 



[0042] Production Example 2 5-chloro-l-isopropvl-6-nitro- 
2-( 1-pipera 2 inypbenz imidazole ; (1) 2,5- 

Dichloroni-trobenzene (150 g) was added to isopropylamine 
(150 g) and the mixture was stirred in a sealed tube at 
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100**C for 4 hrs. After cooling, water was added to the 
reaction mixture and the mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with water, 
and dried over anhydrous magnesium sulfate- The solvent 
was evaporated under reduced pressure to give 163 g of 4- 
chl9ro-N-is6propyl-2-nitroaniline (mp 72 . 0-74 . 0**C ) . 

[0043] (2) 4-Chloro-N-isopropyl-'2-nitroaniline (8 g) was 
dissolved in ethanol (20 ml). Zinc powder (9-8 g) was 
added and concentrated hydrochloric acid (20 ml) was added 
by small portions. To the mixture was added aqueous 
ammonia for neutralization, and the mixture was extracted . 
with ethyl acetate. The ethyl acetate layer was washed 
with water and dried over anhydrous magnesium sulfate- 
The solvent was evaporated under reduced pressure. The 
residue was distilled (bp 90'*C/0.4 mmHg) to give 4^2 g of 
2-amino-4-chloro-N-isopropylaniline (mp 35 . 0-36 . O^C) . 

[0044] (3) 2-Amino-4-chloro-N-isopropylanilin;e (14 g) and 
urea (15 g) were stirred at 16 0/*C for 3.5 hrs. After 
cooling, water was added to the reaction mixture and the 
mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with dilute hydrochloric acid, 
aqueous sodium hydroxide solution and saturated brine, and 
dried over anhydrous magnesium sulfate- The solvent was 
evaporated under reduced pressure- Isopropyl alcohol was 
_added to the -residue- and the resulting crystals were — 
collected by filtration and recrystallized from 
acetonitrile to give 7 g of 5-chloro-l-isopropyl-2- 
benzimidazolone (mp 183 • 0-186 . 0°C ) 

[0045] (4) 5-Chloro-l-isopropyl-2-benzimida2olone (4.0 g) 
was dissolved in o-dichlorobenzene (80 ml) and 70% nitric 
acid (2.0 g) was added dropwise . The mixture was stirred 
at 6 0**C for 1 hr and allowed to cool. The precipitated 
crystals were collected by filtration. The crystals were 
washed with diethyl ether and water to give 4.1 g of 5- 
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chloro-l-isopropyl-6-nitro-2-benzimidazolone (mp 27 0.0- 
272. 0°C) . 

[0046] (5) Ethylene carbonate (0.7 g) and phosphorus 
oxychloride (1.1 ml) were added to 5-chloro-l-isopropyl-6- 
5 nitro-2-benzimidazolone (1.0 g) and the mixture was 

refluxed for 5 hrs . Phosphorus oxychloride was evaporated 
under reduced pressure and the residue was dissolved in 
ethyl acetate and poured into ice. water. Aqueous sodium 
hydroxide solution was added for neutralization. The 

JO organic layer was washed with water and dried over 

anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure to give 0.9 g of 2 , 5-dichloro-l- 
isopropyl-6-nitrobenzimidazole (mp 150 . 5-152 . 5°C) . 
[0047] (6) 2 , 5~Dichloro-l-isopropyl-6-nitrobenzimida2ole 

15 (4.6 g) and piperazine (14.6 g) were added to toluene (50 
ml) and the mixture was refluxed for 3 0 min . Water was 
added to the reaction mixture and then hydrochloric acid 
was added to acidify the aqueous layer. The aqueous layer 
was alkalified with aqueous sodium hydroxide solution and 

20 the precipitated crystals were collected by filtration to 
give 4.2 g of 5-chloro-l-isopropyl-6-nitro~2- ( 1- 
piperazinyl) benzimidazole . This was partially taken and 
recrystallized from ethanol. The resulting crystals 
showed the following property values. 

25 [0048] mp 179. 0-180. O^'C NMR (CDCI3, 8ppm) : 
1.65(6H,d) ^1.82(1H,S) ,2.95-3.65(8H,m) ,4.37- 
5.10(lH,m) ^7.77(lH,s) ,8.17(lH,s) . Elemental analysis for 
C14H18CIN5O2 : Calculated ( % ) C, 5 1 . 93 ;H, 5 . 60 ; N, 21 . 63 Found 
(%)C,52 .00;H,5.68;N,21.75 

30 [0049] Example 1 5-chloro-l-ethyl-2- ( 4-methyl-l- 
piperazinyl) benzimidazole ; 5-Chloro-l-ethyl-2- 
benzimidazolone ( see Production Example 1) (2.1 g) was 
refluxed in phosphorus oxychloride (5 ml) for 1 hr. After 
allowing to cool, the reaction mixture was poured into ice 



water and extracted with chloroform. The chloroform layer 
was washed with aqueous sodium hydroxide, solution and 
water, and dried over anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure to give 2,5 
5 g of crude 2 , S-dichloro-l-ethylbenzimidazole . Then, the 
obtained crude 2 , S-dichloro-l-ethylbenzimidazole (1.5 g) 
and N-methylpiperazine (3.0 g) were added to xylene (5 ml) 
and the mixture was refluxed for 2.5 hrs . Water was. added 
to the reaction mixture and the mixture was extracted with 

10 ethyl acetate. The ethyl acetate layer was washed with 
water and dried over anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure. The 
residue was applied to silica gel chromatography [eluted 
with a mixed solvent of chlorof orm:methanol=10 : 1 ] and 

25 recrystallized f rom acetonitrile . to give 0.9 g of the 
title compound. 

[0050] mp 124. 0-125. 5*^0 NMR (CDCI3, 6 ppm) : 
1.40(3H,t) ,2.35(3H,s) , 2 . 40-2 . 73 ( 4H,m) ,3.11- 
3.50(4H,m) ,3.99(2H,q) ,7,0-7.6(3H,m) . Elemental analysis 

20 for C14H19CIN4S 'Calculated ( % ) C , 60 . 32 ; H, 6 . 8 7 ; N, 20 . 10 Found 
(%)C, 60,34 ;H, 6.87 ;N, 20 .03 

[OOSl] Example 2 5-chloro-l-methyl-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole ; In the same manner as in 
Example 1 except that 5-chloro-l-methyl-2-benzimidazolone 
_ .25 (see Production Example 1, compound No. 1, Table 2) was 
used instead of 5-chloro-l-ethyl-2-benzimidazoIone, the 
title compound was obtained. 

[0052] mp 139 . 0-141 o O'^C NMR(CDCl3,- 6 ppm): 
2. 39 ( 3H,s) ,2.52 -2.96 {4H,m) ,3. 17-3.56 
30 ( 4H,m) , 3 . 59 ( 3H, s ) , 6 . 87-7 . 87 ( 3H,m) . Elemental analysis for 
C13H17CIN4: Calculated ( % ) C , 58 . 98 ; H , 6 . 47 ; N , 2 1 . 16 Found 
(%)C,58.90;H,6.38;N,21.06 

[0053] Example 3 5-chloro-2- ( 4 -methyl- 1 -piper a zinyl ) -1- 
propylbenzimidazole ; In the same manner as in Example 1 
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except that 5-chloro-l-propyl-2-ben2imida2olone (see 
Production Example 1, compound No. 2, Table 2) was used 
instead of 5-chloro-l-ethyl-2-ben2imida2olone, the title 
compound was obtained, though recrystalli2ed from 
isopropyl ether. 

[0054] mp 89.0-91.0**C NMR (CDCI3, 8 ppm) : 0 . 92 ( 3H , t ) , 1 . 45- 
2 . 10(2H,m) , 2 .36 ( 3H, s) , 2 . 45-2 . 85 ( 4H,m) , 3 .18-3.57 
( 4H,m) , 3 .93 (2H, t) , 7 .02-7 .73 ( 3H,m) . Elemental analysis for 
C15H21CIN4: Calculated ( % ) C , 6 1 . 53 ; 7 . 23 ; N, 19 . 13 Found 
(%)C,61.37;H,7.13;N,19.26 

[0055] Example 4 5-chloro-l-cyclopropyl~2- ( 4-methyl-l- 
piperazinyl ) benzimidazole ; In the same manner as in 
Example 1 except that 5-chloro-l-cyclopropyl-2- 
benzimidazolone (see Production Example 1, compound No. 3, 
Table 2) was used instead of 5-chloro-l-ethyl-2- 
benzimidazolone , the title compound was obtained, though 
recrystallized from isopropyl alcohol. 

[0056] mp 105.5-106 .5**C NMR ( CDCI3 , 6 ppm): 0.90- 
1.40(4H,m) ,2.37 (3H,s) ,2. 46-2. 87 (4H,m) ,2.8 7-3.35 
(lH,m) ,3.35-3.82(4H,m) , 6 .90-7.65(3H,m) . Elemental analysis 
for CisHigClN*: Calculated ( % ) C, 6 1 . 96 ; H, 6 . 5 9 ; N, 19 . 27 Found 
(%)C,62 .02; H, 6.61; N, 19.18 

[0057] Example 5 l-butyl-5-chloro-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole *3/2 fumarate ; l-Butyl-5-chloro- 
2-ben2imida2olone (see Production Example 1, compound No. 
4, Table 2) (5.0 g) was refluxed in phosphorus pxychloride 
(7 ml) for 2 hrs. After allowing to cool, the reaction 
mixture was poured into ice water and extracted with . 
chloroform. The chloroform layer was washed with aqueous 
sodium hydroxide solution and water, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure to give 4.5 g of crude l-butyl-2,5- 
dichlorobenzimidazole . Then, the obtained crude 1-butyl- 
2 , 5-dichlorobenzimidazole (3.0 g) and N-methylpiperazine 
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(5.0 g) were added to xylene (5 ml), and the mixture was 
refluxed for 3 hrs - Water was added to the reaction 
mixture and the mixture. was extracted with ethyl acetate. 
The ethyl acetate layer was washed with water and dried 
over anhydrous magnesium sulfate. The solvent was 
evaporated under, reduced pressure. The residue was 
applied to silica gel chromatography [eluted with a mixed 
solvent of chloroform :methanol=10 : 1 ] to give 1.2 g of 1- 
butyl-5-chloro-2-( 4-methyl-l-piperazinyl) benzimidazole . 
Then, ethanol (10 ml) was added to fumaric acid (0.8 g) , 
and the mixture was heated for dissolution. This solution 
was poured into l-butyl-5-chlpro-2- ( 4-methyl-l- 
piperazinyl) benzimidazole (1.2 g) . After cooling, the 
precipitated crystals were collected by filtration,, and 
the obtained crystals were recrystallized from a mixed 
solvent of ethyl acetate-ethanol to give the title 
compound (0.9 g);. 

[0058] mp 167 .0-169. 0**C NMR (CDCla-DMSO-dg, 6 ppm) : 0.58- . 
2.10(7H,m) ,2 . 45 ( 3H , s ) , 2 . 6 1-3 . 0 0 ( 4H ,m) ,3.0 3-3.61 
( 4H,m) ,4.01(2H,t),6.71(3H,s),7 .04-7 .50 ( 3H,m) , 9 • 65 ( 3H,brs) . 

Elemental analysis for Ci6H23ClN4- 3/2C4H4O4 s Calculated 
{%)C,54 .94;H, 6 .08;N, 11.65 Found (%)C,54.82;H,5.90;N,11.62 
[0059] Example 6 1-buty l-5-chloro-2- ( 1- - — 

piperazinyl ) benzimidazole s l-Butyl-5-chloro-2- 
benzimidazolone (see-Production Example 1, compound No. 4, 
Table 2 ) (10.0 g) was refluxed in phosphorus oxychloride 
(20 ml) for 1 hr. After allowing to cool, the reaction 
mixture was poured into ice water -and extracted with . 
chloroform. The chloroform layer was washed with aqueous 
sodium hydroxide solution and water, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure to give 11.0 g of crude 1-butyl- 
2 , 5-dichlorobenzimidazole . Then, the obtained crude 1- 
butyl-2 , 5-dichlorobenzimidazole (7.0 g) and piperazine 
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(10,0 g) were added to xylene (20 ml), and the mixture was 
refluxed for 3 hrs. Water was added to the reaction 
mixture and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with water and dried 
over anhydrous magnesium sulfate. The solvent was 
evaporated under reduced pressure. The residue was 
purified by silica gel chromatography [eluted with a mixed 
solvent of chloroform :methanol=4 : 1 ] to give 1.5 g of' the 
title compound. 

[0060] mp 102 . 0-105 . 0°C NMR ( CDCI3 / 6 ppm): 0.67- 
2.24(7H,m) ,2 .40 (IH, s) , 2 . 84-3 . 64 ( 8H, m) , 4 . 04 ( 2H, t ) , 6 . 99- 
7 .84 (3H,m) . Elemental analysis for C15H21CIN4 : Calculated 
(%)C,61.53;H,7.23;N, 19.13 Found ( % ) C, 6 1 . 3 3 ; H , 7 . 35 ; N , 18.95 
[OO6I] Example 7 5-chloro-2- ( 4-methyl-l-piperazinyl ) -1- 
tetrahydrofurf urylbenzimidazole ; In the same manner as in 
Example 1 except that 5-chloro-l-tetrahydrof urf uryl-2- 
benzimidazolone (see Production Example 1, compound No. 5, 
Table 2) was used instead of 5-chloro-l-ethyl-2- 
benzimidazolone , the title compound was obtained, though 
recrystallized from isopropyl alcohol. 

[0062] mp 96 . 0-98 . 0^*0 NMR (CDCla, 6 ppm): 1.30- 
2.23(4H,m),2.38(3H,s) , 2 . 46-2 . 9 0 ( 4H,m) , 3.20-3.6 0. 
(4H,m) ,3.60-4.60(5H,m) ,7.00-7.82(3H,m) . Elemental analysis 
for C17H23CIN4O: Calculated ( % ) C , 60 . 9 8 ; H , 6 . 92 ; N, 16 . 73 Found 
(%)C,60.87;H,6.76;N,16.80 

[0063] Example 8 1- ( 2-butyl) ■r5-chloro-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole ; 1- ( 2-Butyl) -5-chloro-2- 
benzimidazolone (see Production Example 1, compound No. 6, 
Table 2) (23 g) was refluxed in phosphorus oxychloride (23 
ml) for 3 hrs. After allowing to cool, the reaction 
mixture was poured into ice water and extracted with 
chloroform. The chloroform layer was washed with aqueous 
sodium hydroxide solution and water, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated 
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under reduced pressure to give 23.0 g of crude l-(2- 
butyl) -2 / 5-dichlorobenzimidazole . Then^ the obtained 
crude 1- ( 2-butyl) -2 , 5-dichlorobenzimidazole (17.0 g) and 
N-methylpiperazine (28.0 g) were mixed and stirred at 
5 140**C for 2.5 hrs. Aqueous sodium hydroxide solution was 
added to the reaction mixture and the mixture was 
extracted with chloroform. The chloroform layer was 
washed with water and dried over anhydrous magnesium. . 
sulfate. The solvent was evaporated under reduced 
JO pressure to give 16 g of the title compound. A part 

thereof was applied to silica gel chromatography [eluted 
with a mixed solvent of chlorof orm:methanol=10 ; 1] and 
recrystallized f rpm acetonitrile. The resulting crystals 
showed the following property values. 

15 [0064] mp 104. 0-106. 0^*0 NMR (CDClar S PP^) : 

0.69 (3H,t) , 1 . 61 (3Hrd) , 1 . 78-2 . 11 ( 2H, m) ,2.49(3H,s) ,2.51- 
2-96 ( 4H,m) ,3 . 09-3 . 66 ( 4H,m) , 3 .96-4 .76 ( lH,m) , 7 . 04-7 . 87 { 3H,m) . 
Elemental analysis for C16H23CIN4S Calculated 

(%)C,6 2.63;H,7.56;N,18.26 Found ( % ) C, 6 2 . 7 3 ; H , 7 - 7 0 ; N, 18 . 37 

20 [0065] Example 9 5-chloro-l-isobutyl-2" ( 4-methyl-l- - 

piperazinyl) ben z imidazole : By reaction in the same manner 
as in Example 8 except that 5-chloro-l-isobuty 1-2- 
benzimidazolone (see Production Example 1 / compound No . 7, 
. Table 2) was used instead of 1- ( 2-butyl) -5-chloro-2- 

25_ benzimidazolone , followed by purification by silica gel 
chromatography [eluted with a mixed solvent of 
chlorof orm:methanol=20 : 1 ] , the title compound was obtained 

[OO66] mp 145 . 0-147 oCC NMR (CDCI3, 8 ppm) : 
0.87(6H,d),lo78-2.41(lH,ra),2.42(3H,s),2.53-2.98 
30 (4H,m),3.0 8-3.70(4H,m),3.86(2H,d),6o98-7.98(3H,m). 
Elemental analysis for C16H23CIN4S Calculated 
(%)C,62.63;H,7.56;N,18.26 Found ( % ) C , 62 . 6 1 ; h/7 . 7 0 ; 18 . 26 
[00 67] Example 10 5-chloro-2- ( 4-methyl-l-piperaziny 1 ) -1- 
( 3-pentyl)benzimidazole ■ 1 f umarate : In the same manner as 
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in Example 8 except that 5-chloro-l- ( 3-pentyl) -2- 
benzimidazolone (see Production Example 1, compound No, 8, 
Table 2) was used instead of 1- ( 2-butyl) -5-chloro-2- 
benzimidazolone, 5-chloro-2- ( 4-methyl~l-piperazinyl) -1- ( 3- 
5 pentyl) benzimidazole was obtained. Then^ in the same 
manner as in Example 5, the compound was converted to 
fumarate, which was recrystallized from ethanol to give 
the title compound. 
[0068] mp 201.0-202.0^0 NMR (DMSO-de, 6 ppm) : 
10 0.69(6H,t) , 1 .51-2 . 19 ( 4H,m) , 2 .37 (3H, s) ,2.4 7- 
2 .99 { 4H,m) , 3 .00-3 .51 ( 4H,m) , 3 .7 0- 
4 .50 ( lH,m) , 6 .60 { 2H, s) , 6 .9 3-7 .64 ( 3H,m) , 10 . 11 (2H,brs) . 

Elemental analysis for C17H25CIN4 •C4H4O4 : Calculated 

( %)C,57 -73 ;H, 6 . 69 ;N, 12 .82 Found ( % ) C , 57 . 54 ; H, 6 . 63 ; 12 . 76 

15 [0069] Example 11 5-chloro~l-cyclopentyl-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole ; By reaction in the same manner 
as in Example 8 except that 5-chloro-l-cyclopenty 1-2- 
benzimidazolone (see Production Example 1, compound No. 9, 
Table 2) was used instead of 1- ( 2-butyl ) -5-chloro-2- 

20 benzimidazolone, followed by recrystallization from 
acetonitrile, the title compound was obtained. 

[0070] mp 168 . 0-171 - O^^C NMR (CDCI3, 6 ppm) : 1.26- 
2.36(8H,m) ,2.38(3H,s) ,2.4 9-2.93(4H,m) ,3.0 7-3. 6 4 
(4H,m),4.26-5.26(lH,m),6.96-7.86(3H,m) . Elemental analysis 
25 for C17H23CIN4: Calculated ( % ) C, 64 . 04 ; H , 7 . 27 ; N , 17 . 57 Found 
(%)C,64 .00; H, 7.17; N, 17.75 

[ 0071] Example 12 5-chloro-l- ( 3-ethoxypropyl) -2- ( 4- 
methyl- 1-piperazinyl ) benzimidazole : By reaction in the 
same manner as in Example 8 except that 5-chloro-l- ( 3- 
30 ethoxypropyl ) -2-benzimidazolone (see Production Example 1, 
compound No. 10, Table 2) was used instead of l-( 2-butyl )- 
5-chloro-2-benzimidazolone, followed by recrystallization 
from hexane, the title compound was obtained. 

[0072] mp 72 .0-74.0'*C NMR (CDCI3, 6 ppm): 1 . 2 1 ( 3H , t ) , 1 . 72- 



2,24(2H,m),2.38(3H,s)r2-49-2.82(4H/m),3.2 0- 

3.79(8H,m) ,4.15(2H,t) ,7.04-7.82(3H,m) . Elemental analysis 

for C17H25CIN4O -1/4 H2O Calculated 

(%)C,59,81;H,7.53;N,16.41 Found ( % ) C , 59 . 8 4 ; H, 7 • 50 ; 16 . 47 
[0073] Example 13 l-ethyl-5-methyl-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole • 2f umarate ; In the same manner 
as in Example 8 except that l-ethyl-5-methyl-2- 
benzimidazolone [Helv. Chim. Acta, 59^(1)/ 148-155 (r976)] 
was used instead of l-( 2-butyl) -5-chloro-2-benzimidazolone, 
l-ethyl-5-methyl-2- ( 4-methyl-l-piperazinyl) benzimidazole 
was obtained. Then, in the same manner as in Example 5, 
the compound was converted to f umarate, which was 
recrystallized from acetonitrile to give the title 
compound. 

[0074] mp 168 . 0-171 . 0°C NMR (CDCI3, 6 ppm) : 
1.34 (3H,t) ,2 - 48 (3H,s) ,2 .57 ( 3H, s) ,2.75-3 . 18( 4H,m) , 3 . 18-3 .60 
( 4H,m) , 4 .07 (2H, q) , 6 • 64 ( 4H, s ) , 6 . 82-7 .50 ( 3H,m) , 1 1 . 0 4 ( 4H , brs ) . 

Elemental analysis for Ci5H22N4- 2C4H4O4 Calculated 
(%)C,56.32;H,6.16;N,11.42 Found (%)C,56.28;H,6.03;N,11.56 

[0075] Example 14 l-butyl-5-methy 1-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole '3/2 fumarate s In the same 
manner as in Example 8 except that l-butyl-5-methy 1-2- 
benzimidazolone (see Production Example 1, compound No. 11, 
Table 2) was used instead of 1- ( 2-butyl ) -5-chloro-2- 
benzimidazolone , l-butyl-5-methyl-2- ( 4-methyl— 1- - - 

piperazinyl)benzimidazole was obtained. Then, in the same 
manner as in Example 5, the compound was converted to 
fumarate, which was recrystallized from ethanol to give 
the title compound. 

[0076] mp 147 . 0-162 . 0**C NMR (DMSO-dg, 6 ppm): 0.52- 
2 . 10 (7H,m) ,2 .47 (3H, s) ,2 .52 ( 3H, s) ,2 .70-3 .12 ( 4H,m) , 3 . 12-3 .67 
(4H,m) ,4.01(2H,t) ,6.62(3H,s) , 6 . 82-7 . 52 ( 3H , m ) , 8 . 69 ( 3H, brs ) . 
Elemental analysis for Ci7H26N4* 3/2C4H4O4 Calculated 
(,%)C,59.99;H,7.00;N,12.17 Found (%)C,59.83;H,6.80;N,12.11 
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[0077] Example 15 l"isobutyl-5-methyl-2- ( 4-methyl-l- 
piperazinyl) benzimidazole ; By reaction in the same manner 
as in Example 8 except that l-isobutyl-5-methyl-2- 
benzimidazolone (see Production Example 1, compound No- 12/ 
5 Table 2) was used instead of 1- ( 2-butyl) -5-chloro-2- 
benzimidazolone, followed by silica gel chromatography 
[eluted with a mixed solvent of chlorof orm:methanol=10 : 1 ] , 
then recrystallization from hexane, the title compound was 
obtained. 

10 [0078] mp 119 . 0-121 . 0^*0 NMR (CDCI3, 6 ppm ) : 

0 .85 ( 6H/d) , 1 . 90-2 . 38 ( lH,m) , 2 .38 { 3H, s) , 2 . 44 ( 3H, s) , 2 .50- 
2. 90 (4H,m) ,3.10-3.60 ( 4H ,m) , 3 . 8 0 ( 2H , d ) , 6 . 8 0-7 . 6 0 ( 3H, m) . 

Elemental analysis for C17H26N4 Calculated 

{%)C/71 .29 ;H, 9 . 15;N, 19 .56 Found ( % ) C , 7 1 . 2 9 ; H , 9 . 2 8 ; N, 19 . 7 3 

15 [0079] Example 16 5-methyl-l- ( 3-ethoxypropyl ) -2- ( 4- 

methyl-1 -piperazinyl ) benzimidazole - If umarate ; By reaction 
in the same manner as in Example 8 except that l-(3- 
ethoxypropyl ) -5-methyl-2-benzimidazolone ( see Production 
Example 1, compound No. 13, Table 2). was used instead of 

20 1- ( 2-butyl ) -5-chloro-2-benzimidazolone , followed by silica 
gel chromatography [eluted with a mixed solvent of 
chloroform :methanol=8 : 1 ] , 5-methyl-l- ( 3-ethoxypropyl ) -2- 
( 4-methyl-l-piperazinyl) benzimidazole was obtained. Then, 
in the same manner as in Example 5, the compound was 

25 converted to f umarate, which was recryistallized from 
ethanol to give the title compound. 

[OO8O] mp 149. 0-150. 0*^0 NMR (DMSO-de, 6 ppm): 
1.13 (3H,t) , 1.50-2. 20 (2H,m) , 2 - 35 ( 3H, s ) , 2 . 45- 
2.98(4H,m) , 3 . 00-3 . 70 ( 8H,m) , 4 . 07 ( 2H, t ) , 6 . 6 1 ( 2H, s ) ,6.7 6- 

30 7.42(3H,m) ,9.36(2H,brs) . Elemental analysis for C10H28N4O • 
C4H404-3/4H20 Calculated ( % ) C , 59 . 24 ; H, 7 . 57 ; N, 12 . 5 6 Found 
( %)C,59 .37;H,7 .61;N, 12.6 6 

[OO8I] Example 17 l-butyl-5-f luoro-2- ( 4-methyl-l- 
piperazinyl) benzimidazole '3/2 fumarate : By reaction in 
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the same manner as in Example 8 except that l-butyl-5- 
f luoro-2-benzimidazolone (see Production Example 1, 
compound No. 14 ^ Table 2) was used instead of l-(2-butyl)- 
5-chloro-2-benzimida2olone, followed by silica gel 

. 5 chromatography [eluted with a mixed solvent of 

chloroform :methanol=13 : 1 ] / l-butyl-5-f luoro-2- ( 4-methyl-l- 
piperazinyl)benzimidazole was obtained. Then, in the same 
manner as in Example 5, the compound was converted tb. 
fumarate, which was recrystallized from ethanol to give 

10 the title compound. 

[0082] mp 170. 0-172. 0°C NMR (DMSO-de/ 6 ppm) : 0.68- 
2.20 (7H,m) ,2.52(3H,s) , 2 . 70-3 . 14 ( 4H,m) ,3.14-3.70 
(4H,m) ,4.08(2H,t) ,6.6 3(3H,s) ,6 . 72-7 . 70 ( 3H,m) , 10 . 12 ( 3H, brs ) . 

. Elemental analysis for C16H23FN4 •3/2C4H4O4 Calculated 
15 (%)C,56.89;H,6.29;N,12.06 Found ( % ) C , 56 . 95 ; H, 6 . 17 ; 12 . 13 
[00 83] Example 18 5-chloro-l- ( 2-ethoxyethyl ) -2- ( 4-methyl- 
1-piperazinyl )benzimidazole • 2maleate ; By reaction in the 
same manner as. in Example 8 except that 5-chloro-l- ( 2- 
ethoxyethyl) -2-benzimidazolone (see Production Example 1, 
20 compound No. 15, Table 2) was used instead of l-(2-butyl)- 
5-chloro-2-benzimidazoldne, followed by silica gel 
chromatography [eluted with a mixed solvent of 
chloroform :methanol=10 : 1 ] , 5-chloro-l- ( 2-ethoxyethyl ) -2- 
( 4-methyl-l-piperazinyl)benzimidazole was obtained. Then, 
25 in the same manner as. in Example 5 except that maleic acid 
was used instead of fumaric acid, the compound was 
converted to maleate, which was recrystallized from a 
mixed solvent of ethyl acetate-ethanol to give the title 
compound, 

30 mp 127 . 0-129 . 0*^0 NMR (DMSO-de, 6 ppm): 
1 .00 (3H, t) ,2 .89 (3H,s) , 3 . 04- 

3.95(12H,m) ,4.24(2H,t) , 6 . 15 ( 4H ,.s ) , 6 . 9 1-7 . 62 

(3H,m) , 11.40 (4H,brs) . Elemental analysis for C16H23N4OCI • 

2C4H4O4 Calculated ( % )C, 51 - 94 ; H, 5 . 63 ;N, 10 . 10 Found 
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(%)C,51.90;H,5-79;N,10.23 

[0084] Example 19 ' l-cyclopentyl-5-methyl-2- ( 4-methyl-l" 
piperazinypbenzimidazole ; By reaction in the same manner 
as in Example 8 except that l-cyclopentyl-5-methyl-2- 
5 benzimidazolone (see Production Example 1, compound No. 16/ 
Table 2) was used instead of 1- ( 2-butyl ) -5-chloro-2- 
benzimidazolone, followed by recrystallization from ethyl 
acetate, the title compound was obtained. 

[0085] mp 125.0-125-5'*C NMR (CDCI3, 6 ppm) : 1-30- 
10 2.30(8H,m),2.36{3H,s),2.43(3H,s) , 2 . 49-2 . 9 5 ( 4H , m ) ,3.07- 
3 .62 (4H,m) ,4 .27-5 . 17( lH,m) , 6 .77-7 .6 7 (3H,m) . Elemental 
analysis for Ci8H26N4'l/10 H2O Calculated 

(%)C,72.01;H,8.80;N,18.66 Found ( % ) C, 7 1 . 9 1 ; 8 . 79 ;N, 18 - 67 
[00 86] Example 20 6-amino-5-chloro-l-ethyl-2- ( 4-methyl-l- 

15 piperazinyl ) benz imidazole ; 5-Chloro-l-ethyl-2- ( 4-methyl-l- 
piperazinyl)benzimidazole (see Example 1)(2.5 g) was 
dissolved in acetic acid (4 ml). Fuming nitric acid (3.8 
g) was added and the mixture was stirred at 6 0*^0 for 40 
min. The reaction mixture was poured into ice water, 

20 neutralized with 2N sodium hydroxide solution and 

extracted with chloroform. The organic layer was washed 
with water and dried over anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure to give 
2.8 g of 5-chloro-l-ethyl-2-(4-methyl-l-piperazinyl)-6- 

25 nitrobenzimidazole . Then, the obtained 5-chloro-l-ethyl- 
( 4-methyl-l-piperazinyl) -6-nitrobenzimidazole (2.0 g) was 
suspended in a mixed solvent of ethanol (15 ml) and 
concentrated hydrochloric acid (4 -ml). Zinc powder (2-4 
g) was added by small portions and the mixture was stirred 

30 at 60°C for 30 min. Aqueous ammonia was added to alkalify 
the solution and the mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with water, 
and dried over anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure. The residue was 



applied to silica gel chromatography [eluted with a mixed 
solvent of chloroform :methanol=10 : 1 ] and recrystallized 
from acetonitrile to give .0.5 g of the title compound. 
[0087] mp 184 • 0-187. 0**C NMR (CDCI3, 6 ppm) s 
5 1.37(3H,t) ,2 .35(3H,s) , 2 . 45-2 . 90 ( 4H,m) , 3 . 02- 

3..60(4H,m) , 3 . 70-4 . 40 ( 4H,m) , 6 . 63 ( IH, s ) , 7 - 52 ( IH, s ) . 
Elemental analysis for C14H20C.IN5S Calculated 
(%)C,57.23;H,6.86;N,23.84 Found ( % ) C , 57 . 36 ; H, 6 . 73 ; N, 23 . 82 
In the following, the compounds of Examples 21-36 were 

JO obtained in the same manner as in Example 2 0 except that 
the corresponding compounds [the compound of the formula 
(I) wherein R4 is hydrogen atom] described in the 
aforementioned Examples were used instead of 5-chloro-l- 
ethyl-2-{ 4-methyl-l-piperazinyl )ben2imida2ole in Example 

15 20. In Example 35, fumarate was further derived in the 
same manner as in Example 5. 

[00 88] Example 21 6-amino-5-chloro-l-cyclopropyl-2- ( 4- 

methyl-l-piperazinyl ) ben z imidazole : mp 2 05.0 
(decomposition) 

20 NMR(CDCl3, 6 ppm) : 0 . 94-1 . 47 ( 4H,m) , 2 . 39 ( 3H, s ) , 2 • 47- 
2.83(4H,m) , 2 . 83-3 - 27 ( IH, m ) ,3.27- 

3 .73 ( 4H,m) , 3 .98 { 2H,brs) ,6.80(lH,s),7.60(lH,s). Elemental 

analysis for C15H20CIN5: Calculated — . ... . . . 

(%)C,58.91;H,6.59;N,22o9 0 Found (%)C,58.83;H,6.49;N,23.01 

25 [0089 ] Example 22 6-amino-5-chloro-2- ( 4-=methy 1-1- 

piperazinyl) -1-propylben 2 imidazole ; mp 18 0 . 5-182 . 0**C NMR 
(CDCI3, 6 ppm) 2 0.90(3H,t) ,1.40- 
2.20(2H,m),2.35{3H,s),2.45~2.87(4H,m),3.05- 
3.60(4H,m),3.62-4o30(4H,m),6.57(lH,s),7.47(lH,s). 

30 Elemental analysis for C15H22CIN5S Calculated 

(%)C,58.53;H,7.20;N,22.75 Found (%)C,58.45;H,7.07;N,22.73 
[0090] Excimple 23 6-amino-5-chloro-l-methyl-2- ( 4-methyl- 
l-piperazinypbenzimidazole ; mp 181 . 0-183 . 0**C NMR (CDCI3, 6 
ppm) : 2 .34 (3H, s) , 2 .44-2 ..81( 4H,m) , 3 . 07- 
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3.40{4H,in) ,3 .44 (3H, s) , 3 . 95 ( 2H, brs ) ,6 .SIC IH, s) ,7 .43( 1H,S) . 
Elemental analysis for C13H18CIN5: Calculated 
(%)C,55.81;H,6.48;N,25.03 Found ( % ) C , 55 • 8 3 ; H, 6 . 40 ; N, 24 . 9 7 
[0091] Example 24 6-aminQ- l-butyl-5~chloro~2- ( 4 -met hy 1-1- 
5 piperazinyl ) benzimidazole ; mp 160 . 0-164 • 0°C NMR (CDCI3/ 5 
ppm) : 0.66-2.16(7H,m) ,2.37(3H,s),2.46-2.80(4H,m),3.14- 
3.55(4H,In) ,3.61-4.56(4H,iii) ^6.65(lH,s),7.54(lH,s). 
Elemental analysis for C16H24CIN5: Calculated 

(%)C,59-71;H,7.52;N,21.7 6 Found (%)C,59.62;H, 7-41;N,21.73 
10 [0092] Example 25 6-aniino-5-chloro-2- ( 4-inethyl-l- 

piperazinyl) -1" ( 2 -butyl ) benzimidazole ; mp 2 07 . 0-2 10 . O^'C 
NMR (CDCI3, 6 ppm) : 0 .70( 3H, t ) , 1 .57 ( 3H,d) ^ 1 . 77- 

2 .32 (2H,m) ,2 .40 (3H, s) ,2 .50-2 .97 ( 4H,m) , 2 .97- 

3 .62 (4H,m) , 3 .82-4.80( 3H,m) ,6.90(lH,s),7.65(lH,s). 
15 Elemental analysis for C16H24CIN5: Calculated 

(%)C,59.71;H,7.52;N,21.76 Found ( % ) C , 5 9 . 7 3 ; H , 7 . 7 0 ; N , 2.1 . 75 
[0093] Example 26 6-amino-5-chloro-l-isobutyl-2- ( 4- 
methyl- 1-pipera ziny 1 ) ben z imida zole ; mp 157 - 0-159 . O^'C NMR 
(CDCI3, 6 ppm): 0.84{6H,d) , 1 .62- 
20 2-33(lH/m) ,2.38f (3H,s) ,2.48-2.92(4H,m) ,3.02- 

3 .60(4H,m) , 3 . 60-4 . 52 ( 4H,m) , 6 . 67 ( IH , s ) , 7 . 6 0 ( IH, s ) . 
Elemental analysis for Ci6H:24ClN5s Calculated 

(%)C,59 .71;H,7v52;N>21.7-6 Found" ( % )-C , 59 . 7 8 ; H, 7 . 69 ;N, 21 . 6-9" " 
[0094] Example 27 6-amino-5-chloro- ( 4-methyl-l- 

25 piperazinyl) -1- ( 3-pentyl) benzimidazole ; mp 220 . 0-221 - 0°C 
NMR (CDCI3, 5 ppm): 0.76(6H,t) ,1-50- 
2 .29(4H,m) , 2 - 35 ( 3H , s ) , 2 . 47-2 . 9 0 ( 4H, m) , 3 . 0 0- 
3.45(4H,m) ,3.60-4. 50(3H,m) ,6.74 (lH,s) ,7.51 (lH,s) - 
Elemental analysis for C17H26CIN5: Calculated 

30 (%)C,60.79 ;H,7.80;N,20.85 Found { % ) C , 6 0 . 8 6 ; H, 7 . 95 ; N, 20 - 99 
[0095] Example 28 6-amino-5-chloro-l-cyclopentyl-2- ( 4- 
methyl- 1-pipera 2 inyl ) benzimidazole : mp 220 . 5-222 . 5°C NMR 
{CDCI3, 6 ppm): 1.43-2.30(8H,m) ,2.3e(3H,s) ,2.46- 
2.93(4H,m) ,3.10-3.55{4H,m) , 3 . 8 7 ( 2H, brs ) ,4.3 0- 
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5.13(lH,in) ,6.65(lH,s) ,7.49(lH,s) . Elemental analysis for 
C17H24CIN5: Calculated ( % ) C, 6 1 . 16 ; H, 7 . 25 ; N , 20 . 9 8 Found 
(%)C,61 .06;H, 7 .08;N,21.15 

[0096] Example 29 6 -amino-5~chloro-l- ( 3-ethoxypropvl ) -2- 
5 ( 4-methyl-l-piperazinyl)ben2imida2ole ; mp 119 . 0-120 . 0^*0 
NMR (CDCI3, 6 ppm) : 1 . 26 ( SH, t ) ^ 1 . 74- 
2 .34(2H,m) ,2 .42(3H,s) , 2 . 51-2 . 95 ( 4H,m) , 3 • 10- 
3..82(8H,ia) , 3 . 82-4 . 44 ( 4H,ni) , 6 . 85 ( IH, s ) , 7 • 7 1 ( IH, s ) . 
Elemental analysis for C17H26CIN5O: Calculated 
10 (%)C,58.03;H,7.45;N,19.90 Found ( % ) C , 57 . 92 ; H, 7 . 56 ; N, 19 . 8 1 
[0097] Exsunple 30 6-amino-5-chloro-2- ( 4-methyl-l- 
piperazinyl) -l-tetrahydrofurfurylbenzimidazole ; mp 163.0- 
165. 0°C NMR (CDCI3, 5 ppm): 1.50- 
2.19(4H,m) ,2.33(3H,s) , 2 . 42-2 . 80 (.4H,m) ,3.07- 
15 3.40(4H,m) ,3.50-4.50(7H,m) ,6.75(1H,S) ,7.49(lH,s) . 
Elemental analysis for C17H24CIN5O: Calculated 
(%)C,58.36;H,6.91;N,20.02 Found ( % ) C , 58 . 2 0 ; H , 6 .88 ;N, 20. 06 
[0098] Example 31 6-amino-l-ethyl-5-methyl-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole s mp 148 . 0-153 . 0°C 
20 (recrystallized from ethanol) NMR (CDCI3, 6 ppm) : 

1.36(3H,t) ,2.22(3H,s) , 2 . 33 ( 3H, s ) , 2 . 46-3 . 00 ( 4H, m) , 3 . 10- 
3.45 (4H,m) , 3 . 60 ( 2H , brs ) , 3 . 9 6 ( 2H , q) ,6.60(lH,s),7.37(lH,s). 
Elemental analysis for Ci5H23N5'l/4 HiO: Calcxilated 
(%)C,64.83;H,8.52;N,25.20 Found ( % ) C , 6 4 . 9 1 ; H , 8 . 63 ; N, 25 . 24 
25 [ 0099] Example 32 6 -amino- 1 -butyl- 5 -methy 1-2 - ( 4-met hy 1- 1- 
piperazinyl) benzimidazole 5 mp 155 . 0-158 . O^'C NMR (CDCls) 6 
ppm) : 0.60-2.10(7H,m),2.25(3H,s) , 2 . 37 ( 3H, s ) , 2 . 48- 
3.07 (4H,m) ,3 .07- 

3.45(4H,m),3.60(2H,brs),3.90(2H,t),6.52{lH,s),7.33(lH,s). 
30 Elemental analysis for C17H27N5S Calculated 

(%)C,67.74;H,9.03;N,23.23 Found ( % ) C , 67 . 8 8 ; 9 . 2 1 ; N , 23 . 18 
[0100] Example 33 6-amino-l-isobutyl-5-methyl-2- ( 4- 
methyl-l-piperazinyl) benzimidazole ; mp 122 . 0-124 . 0°C 
(recrystallized from isopropyl alcohol) NMR (CDCI3, 6 
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ppm) : 0.83(6H,d) , 1 .47- 

2.17 (lH,m) ,2.22{3H,s) ,2.34{3H,S) , 2 . 43-2 . 87 ( 4H,m) ,2.97- 
3.38 (4H,m) , 3 . 47 ( 2H,brs ) , 3 . 7 1 ( 2H, d) , 6 . 53 ( IH, s ) , 7 . 32 ( IH, s ) . 
Elemental analysis for C17H27N5: Calculated 

(%)C,67.74;H,9.03;N,23.23 Found ( % ) C , 67 . 62 ; H/9 . 22 ;N, 23 . 02 
[0101] Example 34 6-aniino-l-cyclopentyl-5-methyl-2- ( 4- 
methyl-l-piperazinyl) benzimidazole ; mp 19 4 . 0-196 . O^'C 

(recrystallized from a mixed solvent of dioxane-hexane) 
NMR (CDCI3, 6 ppm): 1.38- 

2.20(8H,m) ,2.24 {3H,s) ,2.36 (3H,s) , 2 , 48-2 . 9 8 ( 4H, m ) ,2.9 8- 
3 .38 ( 4H,m) ,3 . 50 (2H,brs) , 4 .23- 

5.18(lH,m) ,6.66(lH,s) ,7.27(lH,s) . Elemental analysis for 
C18H27N5: Calculated ( % ) C , 6 8 . 9 7 ; H , 8 . 6 8 ; N, 22 . 34 Found 
(%)C, 68 .90;H, 8 . 76;N,22.46 

[0102] Example 35 6-amino-l- ( 3-ethoxypropyl ) -5-methyl-2- 
( 4-methyl-l-pipera2inyl)benzimidazole ■ If umaratie 2 mp 
198 . 0-199 . O^'C (decomposition) (recrystallized from 
ethanol ) 

NMR (DMSO-dfi, 6 ppm): 1 . 1 2 ( 3H , t ) , 1 . 4 6 - 

1.98(2H,m) ,2 .ll(3H,s) ,2.40(3H, s) , 2 . 56-2 . 96 ( 4H,m) ,2.96- 
3.66(8H,m) ,3.91(2H,t) ,6.53(3H,s) , 6 . 69-7 . 30 ( 5H, m) . 
Elemental analysis for CieHzsNsO- C4H4P4 • 1/2 H2O : Calculated 
(%)C,57.88;H,7.51;N,15.34 Found ( % ) C , 57 .8 7 ; H, 7 . 30 ; N,-15 .36 
[0103] Example 36 6-amino-l-butyl-5-f luoro-2- ( 4-methyl-l- 
piperazinyl ) benzimidazole : mp 124. 5-125. 0°C NMR (CDCI3, 5 
ppm) : 0 .47-2.17 (7H,m) ,2.35(3H, s) , 2 . 44-2 . 85 { 4H , m) ,2 .85- 
3.57 (4H,m) ,3 .57-4 . 57 ( 4H,m) , 6 . 6 0 ( IH, d ) , 7 . 15 ( IH, d ) . 
Elemental analysis for C16H24N5F: Calculated 

(%)C,62.93;H,7.92;N,22.93 Found (%)C,62.86;H,7.71;N,22.86 
[0104] Example 37 6-amino-2- ( 4-amino-l-piperazinyl ) -5- 
chloro-l-isopropylbenz imidazole : (1) 5-Chloro-l-isopropyl- 
6-nitro-2- ( 1-piperazinyl )benzimidazole ( see Production 
Example 2) (0.32 g) was suspended in 4N hydrochloric acid 
(3 ml) and sodium nitrite (0.07 g) was added. The mixture 
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was stirred at 60*'C for 1 hr. The reaction, mixture was 
washed with ethyl acetate, and the aqueous layer was 
alkalified with aqueous sodium hydroxide solution and 
extracted with ethyl acetate. The organic layer was 
5 washed with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated under reduced 
pressure. The residue was applied to silica gel 
chromatography [elated with a mixed solvent of 
chloroform :methanol=10 : 1] to give 0.03 g of 5-chloro-l- 
10 isopropyl-6-nitro-2-( 4-nitroso-l-pipera2inyl)ben2imidazole. 
This was partially taken and recrystallized from 
dimethy If ormamide . The resulting crystals showed the 
following property values . 

[0105] mp 216 .0-218 . 0**C NMR (DMSO-dg/ 6 ppm) : 
15 1.61 (6H,d) ,3.04-3. 78(4H,m) ,3.7 8-4.24(2H,m) ,4.2 4- 

5.14 ( 3H,m) ,7.68(lH,s) ,8.30(lH,s). Elemental analysis for 
Ci4Hi7ClN603: Calculated ( % )C, 47 . 67 ;H, 4 . 86;N, 23 . 82 Found 
(%)C,47 .53;H,4 .93;N,24.02 

[0106] (2 ) 5-Chloro-l-isopropyl-6-nitro-2-( 4-nitroso-l- 
20 piperazinyl) benzidazole ( 2 . 6 g) was added to ethanol (24 
mi) and concentrated hydrochloric acid (6 ml) was added 
thereto. Then, zinc powder (3.0 g) was added and the 

mixture was stirred at 60^C for 6 min. Aqueous sodium — 
hydroxide solution was added to alkalify the solution and 

25 the mixture was extracted with chloroform. The chloroform 
layer was washed with water and dried over anhydrous 
magnesium sulfate. The solvent was evaporated under 
reduced pressure. The residue was- applied to silica gel 
chromatography [eluted with a mixed solvent of 

30 chlorof orm:methanol=50 : 1 ] to give 0.8 g of 6-amino-5- 
chloro-l-isopropyl-2- ( 4-nitroso-l- 

piperazinyl)benzimidazole. This was partially taken and 
recrystallized from ethyl acetate. The resulting crystals 
showed the following property values. 
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[0107] mp 172. 0-174. O^^C NMR (CDCI3, 6 ppm) : 
1.82 (6H,d) ,2.72-5.32(llH,m) , 7 . 09 ( IH , s ) , 7 . 76 ( IH , s ) . 
Elemental analysis for C14H19CIN6O: Calculated 
(%)C,52.09;H,5.93;N,26.04 Found ( % ) C , 52 . 2 4 ; H, 5 . 89 ; N, 25 . 9 1 
[OIO8] ( 3 ) 6-Amino-5-chloro-l-isopropyl-2-( 4-nitroso-l- 
piperazinyl)ben2iinida2ole (0.4 g) was dissolved in acetic 
acid (10 ml) and zinc powder (0.5 g) was added. The 
mixture was stirred at 60^*0 for 10 min . Aqueous sodium 
hydroxide solution was added and the mixture was extracted 
with chloroform. The organic layer was washed with water 
and dried over anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure. The residue was 
applied to silica gel chromatography [eluted with a mixed 
solvent of chloroform :methanol=10 : 1 ] to give 0.17 g of 6- 
amino-2- ( 4-amino-l-pipera2inyl) -5-chloro~l- 
isopropylbenzimidazole . 

[0109] mp 175 . 0-17 9 . O^'C NMR (CDCI3 / 8 Ppm ) : 
1.53 ( 6H,d) ,2 . 60-3. 11( 4H,m) , 3 . 1 1-4 . 7 0 ( 8H, m ) ,4.7 0- 
5.00(lH,m) ,6.81(lH,s) ,7.49(lH,s) . Elemental analysis for 
C14H21CIN6: Calculated ( % ) C , 54 . 45 ; H, 6 . 85 ; N, 27 . 2 1 Found 
( %)C,54 .66;H,6 . 77;N,27 .07 
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^ (R^ ^~^UR, ttfiriBr^asn^SJcmiD) 

±iSAffitCj;»3»e)tl^~IKS ( I ) co^b^i^rR 
I ifiyKmi^^^fc\t^^)Vmx. R4 Jl^^^K^;^^^^)^ 

{b^i&cc. ^mm^@m^ximi^^±^tf^. ^ttcuiSk 
mi^mmm^-r(y^is)xxi'fmi^i±xn^&'r^R, 

al^4-7^aoc>il7C^J^^^^ 
^^^jSjgKJO^^^^Mff-Co.i -loB^raf^fli^it^CiiCcJ: 

-DxmMt i>c t^x^ 

[0 02 0] ±gBS7cSiji m^{tm&tmm. 

[0 0 2 1 ] (DS) -M^ ( I) <D{b^«!ICD^^R, 

*j<fcy^R, ^J^^ifcwiT^-^Sr^sfb^ (Rx 4cjj:c;^ 
R, ttfldiBrsa^nsstcisiD) tt. -fljs ( i ) o 



(4) 

5 

[002 2] ^mm<oit^m ( I ) tt. j|tCi£:^icj;t; 
nm(>cm'>xmm^m^f^^^tiz>mi^im^m< 

[0 02 3] ^I^HJ^t^OMS^WtCl^PS^n-^M^* 
[0024] 

immoi'^misj^) :f:^<t^mt. &rF<D^m^7jk 

JS#t (Bezold-Jarisch renex)«:5frf U , mi^Mit^ 
<D:t>5^>i2 hOtCJtbT. ?&:tj^j:fi!iif^^ (5-HT 

[0 02 5] :^^it^vs(oir^mn^^^mm^ 
m\rfxnmri>. 

[0 02 6] w^m 1 

5-HT, mtmm: 
[0 02 7] imkit^i 

(l )^te«l-18, 2 0->-3 7(D<b^ (*%ig<fc 
^) 

(2) l--^5^;l/-2- 1 - tr^^t?^ 

-oxw'^ 2vu>r>^ (tflnaffc^ja 30 

A02-7U>r>^JS) 

(3) 2- (4--><^JU- l-fcr-^-^^^-il/) -c>X-Y 
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(4) 1- (2 -X h:^=vx^Jl/) - 2- (4-^5^JU 
^ (tyiBft-^C) 

(5) :t>!jr'>-bhD> mmimAt^) 

[0 02 8 ] [KKSf-ffi] Stai'^^t^:. 5-HT 

miU) ^nrhmmnm^i^m^ci^x. conins^o 

[Br.J.Phannaco1.,80,570P (1983)] tC^^DTf;]^ 

[0 02 9] fiP^. S.D.Ifeiitt^ h (<*m200-350p) 
^'f7U^>1.25mq/lcq CDJKj^S^tC J: »3 !13E& 

(1 Mq/kq i.v.)L/rc. S^i^ffc^J^S^ 
5^m. :^SI:^^^K:^MU/c5-HT^^MF*i!S:# (0. 
04mQ/kq i.v.) b/c. vC^tti^^ay^^L/. ^il^t^^JtCj: 

hKmL^fmmmm^^^. s-ht, gsRf'p^^mT 

cc^^i!^®®ii^c^ rat) u /c. 
[0 03 0] ^$IJ^ : 2(fA^m : - . 20-50% : + 

U^. ^mt-^^cotjit^X-m^^mit^coiriy ¥1^"^ 
ha^ccoc^ru. i/xg/kq i.v. tc*5C^r±g£H?^^ 
m:^)^IS2[?>!i;&^-9/cCOT?, 3 Mo/kg i .v. (C;^5l:f -SW^d* 

[0 0 3 1 ] imm^]i^w.^mim.^^^hfc. 

[0 03 2 ] mm;iP6fl^63&^^j:ct^tC. ^^a^fb^ife 
[0 03 3] 

mi] 



CS) 



-25 182 



BIS 5 - HTg JgStf^^ 



" PIT ft /I. >^ -»» 


5 - HTg StnlfFffl 




5-HTo 












(1 A g/te Lv.) 


1 




2 


3 


+ 


•4- 


2 




2 


4 




-h 


3 




2 


5 






4 




2 


6 




+ 


5 




2 


7 






6 




2 


8 


+ 




7 




2 


9 


+ 




8 


+ + 


3 


0 


+ 




9 


H- 


3 


1 


1 




1 0 


H- 


3 


2 




*r 


1 1 - 


+ + 


3 


3 






1 2 




3 


4 






1 3 




3 


5 






1 4 




3 


6 






1 5 




3 


7 






1 o 












1 7 










1 B 










2 0 


+ + 








2 1 


+ H- . 






2 2 


+ + 






- C+* ) ^ 



* : 3 A g/kg i.v. 



[0 0 3 4] 
[003 5] 1 

5 -:>an - 1 2 --OX^ ^ :y-yp> : 

( 1 ) 2,5-i^i?DO^ hn^>-b*>25fl ^X^^'-^UTS > 
35q «:Jn:it*«iliiaO-CT3.5 ^P^JRffL/c 

aE%i^L/-C«f£ao/c«a*5BXLr4-^nn-N- 50 



X^;l/- 2 -X hnTxij> (mp 90.5-93.0'C) 2lq ^ 
[0 03 6] (2) 4-i?DP-N-x^;U-2-xh 

mi^®Ex^;l.'Cfflmu/c. g^®?x^;HB%*3tU. M 

2-T5-/-4-:^DD-N-x5";l/7X';> (mp 
62.0-64.0*0 17g ^rS^/c. 



9 

t0 037] (3) 2-r5>''-4-i7nP-N-x^ 

[0 0 3 8 ] mp 170. 0-172. 0"C 
NuRCOXn, , 8 ppm) : 1 .27(38 . t) , 3 . 84(2H .q) , 6 .65-7 .15(3 



i^ii¥6-2 5 1 8 2 

10 

H,m). 

TC^^tfrti (C.H,CMO iLr) : 
it#ffi (%) C.54.97;H.4.61;N,14.25 
^Oiil (%) C,55.09;H.4.58;N,14.38 

(II) O^k-^il^ Ucfc\^. R, ^IJ^b 

[0 03 9] 
[^2] 



(7) !^^6-2 5liB2 

11 12 



c-e^oi) 


No 






nip 

CC) 


iniR(5ppi!0 


C E V 


1 


m 


CI 


226.0 
-228. 0 


[CDClgDiS. 32(3fl.s),6.7B- 
7. 36(3H.m).10.86(lH. 
brs). 


tCgHyCUIgO] 
52. 62 3. 86 15. 34 
(52. 53 4 04 15. 41) 


2 




CI 


182.0 
-184. 0 


22-2.15(2H.m).3. 74<2a 

t).6.55-7.35(3H.iii).10.97 

(lH.brs). 


[CjQHjjClNgO] 
57. 02 5. 26 13. 30 
(56. 86 5. 25 13. 39) 


3 




CI 


213.5 
-214. 5 


[CDCIg]:0. 6D-1.56(4H,iiO, 
2. 46-3. 16(lH,m),6.70-7. 
39(3B.i«)10.54(lH.brs). 


[CjQflgCLNgO] 
57. 57 4. 35 13. 43 
(57.37 4 51 13.39) 


4 




CI 


141.0 
-143.0 


[CDClgDiO. 70-2.40(7H.m). 
3.87(2H.t).6.66-7.53(3H. 
Ill), 10. 73(111, brs). . 


CCjjHjgClNgO] 
58. 80 5. 83 12. 47 
(59. 00 5. 81 12. 32) 


5 




CI 


157.0 
-158. 5 


[CBClg]: 1.35-2. 35 (4fl,ii), 
3. 45-4. 6S(5H, 10.6.78-7. 
39. (3H,B),10.53(lH,brs). 


'^n2"l3^"'2^2-' 
57. 04 5. 19 11. 09 

(56. 95 5. 20 11. 10) 


6 


2-rf 


CI 


140.0 
-142. 0 


[CDei3]:0.87(3H.t). 1. 52 
(3H, d), 1.67-2. 47 (2H, ni), 
4. 04-4. 82(lH.m),6,77-7, 
37. (3H.n), 11. 04 (IB. brs). 


[CjjHjgCINgO ] 
- 58.80 5. 83 12.47 
(58.72 5.81 12.58) 



[00401 



[S3] 



(8) W^^6 - 2 5 1 8 2 

13 14 





No 


h 


h 


top 

CO 


NMR (<5ppm) 


C H N 


7 




Cl 


145.0 
-153. 0 


[CDClgjiO. 98 (6H, d),l. 72- 
2.72(lH,iii),3. 65(2H,d),6. 
68-7. 43{3H.m).10. 97 {IH. 
brs). 


[C,,H,,C1N,0] 
11 13 2 

58. 80 5. 83 12. 47 
(58. 81 5. 74 12. 47) 


8 


n 


CI 


147.0 
-148. 0 


[CDClglrO. 84(6H.t).l. 37- 
2.45(4H.m).3. 87-4, 57 (IH, 
m),6. 80-7. 37 (3H, id), 11. 19 
(labrs). 


[C^gH^gClNgO] 
60. 38 6. 33 11. 74 
(60. 31 6. 25 11. 82) 


9 




Cl 


loo. U 
-158.0 


CCDCl3]:L 20-2.70(8H.ni), 
4. 50-5. 35 (IH, m). 6. 78-7. 60 
(3a id). 10. 95(lH.brs). 


[C12H13CIN2O] 
60. 89 5. 54 11. 83 
(61. 15 5. 60 12. 04) 








100.5 
-102.0 


[CDClglil.ZZOH, t), 1. 70- 
Z. 45 (AO., m; , a. 15-3. 75 V4n, 
m).3. 99(2H.t).6. 75-7.45 
(3H,m>.10.80(lH.br6). 


CC12H15CIN2O23 
5b. oy D. y4 IL. uu 

(56. 80 5. 89 11. 06) 


11 




Cig 


128. 0 
-131.0 


[DMSO-dg]: 0.31-1. 91 {7H. 
in}.2.28(3H.s).3.68(2H.t). 
6. 41-7. 1 0 (3H, m) , 10. 63 (IH, 
brs). 


[0^2316^2°^ 
70. 56 7. 89 13. 71 

(70.37 7.77 13.56) 


12 






123.0 
-125.0 


[CDClgDrO. 98(6H. d) . 1. 89- 
2.82(lH.ii0,2.37{3H.s).3, 
70(2H, d), 6. 72-7. 32 (3H. m), 
10. 83(111. brs). 


70. 66 7.89 13.71 
(70.41 8.07 13.80) 



[0 04 1 ] [S4] 



(9) *S^^6 - 2 5 1 8 2 

15 .16 



m2m (^-©3) 


No 


h 


h 


mp 

CC) 


NMB (.6ppm) 


C H N 


13 




CHg 


123.0 
-125. 5 


[CDCIgJil. 21(3H.t),l. 
68-2. 35 (2H. m) , 2. 35 (3H. 
s),3. 08-3. 78(4H.m).4 
00(2H,t),6. 58-7. 43 (3H. 
ci>.10. 75aH.brs). 


fCl3Sl8^2°2^ 
66.64 7.74 11.96 

(66.49 7.87 12. 15) 


14 


m 




111.0 
-112. 0 


[CDCl3]:0. 57-2. 17 (7H, 
m),3. 86 (2H, t).6. 52-7. 
22(3H.b).10.75(1H. 
brs). 


63.45 6.29 13.45 
(63.54 6.43 13.42) 


15 




CI 


131.0 
-133. 0 


CCDClg3:l.ll(3H.t).3. 
43{2H.q),3.51-4. 18 (4H. 
m).6. 78-7.22(3H.ii).10. 
95(lH,brs> 


rc,,H,«ciN„o„i 

11 13 2 2^ 
54.98 5.44 11.64 

(55. 27 5. 50 11. 69) 


16 


n 


CHg 


147.0 
-150.0 


[CDCIg]: 1.17-2. 67 (8H, 
ni),2.34{3H,s),4.42-5. 
27(lH,ni).6. 62-7. 24 (3H. 
ii),10.72(lH.brs). 


CCl3Hl6N20-l/2H20] 
69.31 7.61 12.43 
(69. 27 7. 52 12. 41) 



[0 042]K5t«2 

5-t>PP-l ->rV7'nb';l^-6-^hP-2- (1 

bVU-2-r.H3T^';> (mp 72.0-74.0'C) 163g^^ 
[0043] (2) 4-i^DD-N--^V:>'De;b-2 

'ik. ^^^aETtCSSU/c. ^ffi^^g (bp 90 'C/ 
0.4inrnHg) "T-SC i:6C J: 0 2 -T 5 y - 4 - p o -N 50 



~H'V:/PtVUTx y> (rap 35.0-36.0X1) 4.2g^?i 

[00443 (3) 2-r 5 >'-4-^PP-N--/V 
t7'P fJUT X i; >i4q i J^^5q"^'l60 "Cr 3 . 5 
at^^b/c, SfC^^^tCTK^^JDxil^StX^jl.'r 
attJ L/Ce i^S^x^;l.;i;gr#^M. 7K^{t:^ h AtK 

^^U/ctl^. ^^2^ST«:S*U/c. ^iitK:-fv:?'Pf 

i;;U;:A6llfeB^T^C6&c<i:!p 5 -^pp- 1 --fy:7* 

Pt'Jl/- 2 — 5 ^V^P> (mp lS3.0-lS6.(rC) 
7q^ff/Co 

[0045 ] (4) 5 -i'PP- 1 y^'Pb';!/- 2 
— <>X-^ 5 ^yp>4.0q^0 -l^i'PP-C^-if^fiOml 
tCTg^t. 70% ^'M2.0p^?®TLfc. 60-cri B^rditt^ 

jl/x-5^j|/i*r?5fei*L, 5-d^np- 1 --^VT'Pf 



ao) 
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JV- 6 ho - 2 --^^X-f 5 ^VUl^ (np 270.0-2 
72.0-C) 4.1fl^ff/c. 

[0 04 6] (5) 5-:^an- 1 -W'V^'PfcVb-S 

- j:i h n - 2 --<>X^ S ^V/n>i.0qtCjKMx5=-U> 
0.7Qi^=^5^iS^by >l.Unl ^J)DA. S^T^W&iytc. 

;^i®^i«IiTtc^^ 2 . 5 - >7 n n - 1 - 
-<v::^nt';l/-6-^ hn-ox-r^ (inp 15 lo 

0. 5-152. 5'C) 0.9q^f#/c. 

[0047] (6) 2,5-t;^:J'Cin- 1 --^v:7'^t:•;^- 
Ci{C<tO#T£BL;^c*SB^H^55Xb. 5 - Pd - 1 - 
y:rptvu-6-x ( 1 - f-^^t^x;i/) 

>X^ 5 :$r:/-;M.2q^f#/c„ i^cCfc. CO.^OO— SP^ 

<borj.^y-ii/*i6^SC//cfe>otiJ^T©«s1^®^ . 20 

U /c. 

[ 0 0 4 8 ] np 179.Q-180.0'C 
hWRCCDClj , 5" ppm>:1.65C6H,d),l-82(lh,s), 2.95-3.65(8 
H,in) .4.37-5.10(aH,in) .7.77ClH,s) .8.17(1>I.S) . 

tt#til {%) C,51.93;H,5.60;N, 21.63 
HiiJ® (%) C,52:00;H.5.68;N, 21.75 

[004 9] mMm 1 

yl/-2-<<>X-r5 3^yp> («3SW1#M) 2.1g^:^ 
-^^^Tktca^. ;57PP;i^;l.Ar-fflttiL.:^c. ^PP:}^ 

ffliS^[)2.5-i^:^PP- 1 -X^Jl/^VX-Y 5 tS^!/-;U2. 

5<?^f#/c. ^ie)n/clfii^cD2,5-i^^PP- 1 - 

x^;l^>X-f * ^i/-JH.5giN-->'5^^I/fc:*^^t^> 
3.0q^+'>U>5ml *(Cj[jn^2. 5B#r^51^L/c. iSiJJ; 

*^Ttc^SL/c. 3^?S^^"j:t7y;u^'Pvi'>/^7:7 ^ 

- [^PP:ff-;l/A : ^y-;U = iJD:icDtg-^;gj^'C?g 

:^iE{t^i|^0.9c)^?#/c. 
[ 0 0 5 0 ] mp 124. 0-125. 5'C 
MwRCCDClj ,d ppra):1.40(3H,t),2.35(3H,s),2.40-2.73 
C4H ,m) , 3 . 11-3 . 50(4H ,in) , 3 . 99C2 H .q) , 7 . 0-7 . 6(3H ,m) . 
TC^^WiB (Ci4hisaN.«i: Lr) : 

^fflt4i.(%) C,60.32;H,6.87;N. 20.10 50 
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Hidjii (^) C,60.34;H,6.87;N, 20.03 

[0 05 1 ] nmmz 

S-^PP- 1 -■X^jU-2- (4 1 -b'-^ 
^t^x;i/) ^>X-< $ yy-JU : S-^'PP-l-x?^ 
JU- 2 --^^X^f' ^ ^'Vuiy(0^t>^ tC5 ~^PP- 1 
2--<>X-^ 5 a^V^P> (ig3»fi?lll^2^* 

<D^t^No.i#M) ^ffii^^ffettidswi iimsi^cur 

[ 0 0 5 2 ] mp 139. 0-141. 0'C 

NyRCCDCl, , 5 ppm) :2 . 39C3H,s) ,2 .52-2 .96(4H.m) ,3.17- 
3 . 56 C4H ,m) , 3 . 59C3H . s) , 6 , 87-7 . 87(3H ,m). 

tf^M (%) C,58.98;H,6.47;N,21.16 
ItSyfii (%> C,58.90;H.6.38;N, 21.06 
[0 05 3]^ifEW3 

5-»PP-2 - (4 1 - b'^^S^^;U) - 

1 "-:/PbVU^>X-^ $ : s-i'PP-l-x 

5^;U-2 --^VX^r 5 3^vfp>C!5et>»3JC5 -^PP- 

i-:7-pbvu-2"--c>x^$^v^p> m^mimz 

a*©ib^!^No.2#M) ^ffiUSffe{i|Qfe«?!ll ilHlitc 
brSfafk^^ff/c. (/c:^(:L. -i^ v:/Pb';Ux-7^ 
Jl^*^ 611^^ L/C, ) 
[0 0 5 4] mp 89.0-91.0'C 

hWRCOXl, ppin):0.92C3H.t),1.45-2.1OC2H,m),2.36 
(3H, s), 2. 45-2. 85C4H,ra) ,3.18-3.57 C4H,m) .3.93(2H, 
t).7.02-7.73C3H.m) 

fhp:^ (%) C.61.53;H,7.23:N, 19.13 
Haijfii (%) C,61.37;H,7.13;N,19.26 

[0 0 5 5] muBmA 

1 - b'-^7>^^;U) ^>X^ $ : 5-^PP- 

1 -x^;l/- 2 — 5 ^yp>CD#t? 'DCC 5-^7 

PP~ 1 -;>^'P7*PbJU-2 --^>X.Y 5 3^V"P> 
(S^Mim2^*(D^b^!gjNQ. 3#Hi) ^^U^^><&td^ 

ft«l ^I^^^CLrMg2{b•^^^^^^:^Co (fc/cL. -^v 

r7'PbVi/rJi/=3-ii';(>>6llte-^l//£u ) 

[0 0 5 6 ] mp 105.5-106. rC 

hWRCaXHa ,d ppm):0.90-1.40C4H,m).2.37(3H,s).2.46- 
2.S7C4H.m).2.87-3.35 (IH.m) ,3.35-3.82(4H,ra) ,6.90- 
7.65(3H.m). 

7nm^*fM (Ca,Hi,ClN,<hbT) : 
ffUm {%) C.61.95;H,6.59;N.19,27 
(%) C,62.02:H,6.61;N,19.18 
[0 0 5 7]^i6^5 

1 -•:/^;l/->5 -:$^PP-2- (4 1 -b'^ 
^-:xxji/) -^vXw^ $ ♦ 3/2 y-^jumi^ : l - 

>^^;i.~5-^PP-2---^>X-/5 3^V^P> (885^^ 
1^2a*CWb-^No.4#«g) 5.0q*:t-^S/S<b';>7m 
1 *r2^raSSEL/c. JgJ£;ig^^:*7Ktca 



IB 

5ml 3^ISaSfeLfc. Sfti^-^ifeWlTk^ttliL 

A: >:$?>'-;l' = 10:lO?g^?§SgT'i^ai] tCftU. 1 - 
Zf^Jl- b-'^UO-Z'- (4 1 - f-<5i^ 

5-^170 0-2- (4-j^?--rU- 1 - 

[ 0 0 5 8 ) mp 167. 0-169. 0'C 
^WRCCDC1, -CMSO-d . $ ppm):0.58-2.10(7H.in).2.45(3H, 
s),2.61-3.CX)(4H,m).3.03-3.61 (4H.in) ,4.01C2H.t),6.7 
l(3H.s),7.04-7.50(3H,in),9.65(3H,brs). 

Tc^^Wfii (Cx^HsCiK •3/2CH,a <t or) : 

tf^^l (%) C,54.94;H,6.08;N,rL.65 
MMB {%) C. 54. 82;H,5.90:N, 11.62 
[0 0 5 9]|ISt^6 

1 -:/^;i/-5 - - (1- b'-^-^-^?^;!^) 

<i85^«1^2^*cD^fc^%No.4#M) 

10. Oq ^^=^->^<t >20niic|3r 1 BtrelSSfeU/c. 

T^SiurfflSJccn -:/?';u-2.5-i^i'PD-^>XH' 

t^lO.Oq ^+SxU>20mlctiK:aiX... 3 ^ra1il?3£L//Co 

StB] rSS-r-SCitc^O. Sf2fb^i.5fl^mc. 

[ 0 0 6 0 ] rap 102. 0-105. OX 
hMlCCDCl, .5^ ppm):0.67-2.24(7H.ni),2.4O(lH.s).2.84- 
3.64(8H,m),4.04(2H.t),6.99-7.84(3H,m). 
7C*^*Tii (CisHiiClKiUr) : 
if^fa (%) C,61.53;H,7.23;N, 19.13 
^Offi (%) C.61.33;H.7.35;N.18.95 

[006 1 ]j|i&«7 
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5-jyaa-2" (4~ji=rJl- 1 -b'^^t^xji/) - 

^uu- 1 -x^;l/~2--^>X-Y5 i5''Vn>cD^t)'3 
CC5-^nn-i-7-h'7b 2 

Xw^^^yn^ (MitMl m2^t^'0{t^i^No.5#M) 

CO 0 6 2 ) mp 96.0-98.0*C 
rvMRCCOaj ,d ppm):1.30-2.23(4H,in).2.38(3H,s),2.46- 
10 2.90(4H,ra),3.20-3.60 (4H,in) ,3.60-4.60(5H,m) .7.00- 
7.82(3H,^^). 

7C^:S'*tM (Cx7HiiaN.O iLT) : 
fi-^M (%) C,60.98;H.6.92;N. 16.73 
^Sdfil (%) C,60.87;H,6.76;N,16.80 
C0 06 3 3^Se^8 

1- <2'-::j^^;u) -5~^pn~2- (4-j»^^ju- 
1 - ^>X>< S : 1 - ( 2 - 

- 5 -^PD-2 -•^^Xw' ^ {^i^m 

20 ml*r3fl#rH^iiffiL/c. m%\k. SjS;ig^«5^iiC7ktca 

•CK^trcg^. ;S^€:2iiffiTK:g^or?li^tDi - <2 

-2,5-t^:^7PO^>X>r 5 :^y-;l/23.0q ^ 

f#/c. :jsc(,i-c, f#e>n;^cfmoi - (2-:7'^^t') -2, 

5-i^i?OD-^>X-/ S yV^-Jl/l7.0q i N ^Jl/b"'^ 
'7i^>28.0C| ^Zg^L. 140 "0^2. S^Paia^L/^fe. 

mcM^m^ym^ti- V^J^ AtKi^^^jd^ . > n n ^ 

C 0 0 6 4 ] mp 104. 0-106. 0'C 
MVRCCDCla .5 ppm):0.69(3H.t),1.6l(3H.cO ,1.78-2.11 
C2H,m),2.49C3H,s) ^2 . 51-2 .96(4H.m) ,3.09-3.66(4H,in) , " 
3 . 96-4 . 76C1H , m) . 7 . 04-7 . 87C3H .m) - 
TC^^Wffi (Q»Hi,aN,iU'C> : 
40 St^iii (%) C,62.63;H,7.56;N,18.26 
^'jffi (%) C,62.73;H,7.70;N,18,37 
[0 06 5]^JSM9 

5~^PP-1 -.^^v:/5^;l/-2- (4-^^JU-l- 
b'^^i^xju) -OX/^ : 1- (2-:/5^ 

Jt-) -5-^PP-2--<>X-r ^ :$?^yp>OS^:>0^ 
S-i'PP- 1 --^y!7'^;u- 2-^>X>f ^^yp> 
(SJiiCT 1 .^2^*CD{t^«JNo.7#BS) ^^C^^>f6tt|l 

p^x;l/A : ^ ^ y - ^1/ = 20:i©ig^i^8ir;SS 

50 ffi] rfs«r-5ci{c«t*}^^aft^:&f#fc. 
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[ 0 0 6 6 ] mp 145. 0-147. OX 

hWRCCDCl, ,S ppm):0.87C6H,d),1.78-2.4lClH,m),2.42 

(3H . s) , 2 . 5^2 . 98 (4H ,in) . 3 . 08-3 . 70C4H . m) . 3 . 86(2H , 

d),6.98-7,98C3H,ni). 

TCI^^^T^ii (QsKjClN, i LT) : 

ft^ffl (%) C, 62. 63;H,7.56;N, 18.26 

^S'Jffl (%) C,62.6l;H,7.70;N,18.26 

[0 0 6 7 ] mt^m 10 

5-:^na-2 - ( 4 ^>rl/- 1 - b'-^^ t^::-Jt-) - 
1 ~ (3 --^>^Jl/) ^>X^ s ^V-Jl ' 1 7-7;t>^ 10 

n- 2 - (4-jrf9=-iU- 1 -f'^'^t^::'^!/) - 1 - (3 
S c i J: »} ^iB<b"^«5^mc. 

[ 0 0 6 8 ] mp 201. 0-202. 0'C 
hWR(DMSO-dfc,^ ppm):0.69(6H,t),1.51-2.19(4H,in),2.3 20 
7C3H . s) , 2 . 47-2 . 99C4H ,m) , 3 . 00-3 . 51C4H . m) , 3 . 70-4 . 50 
ClH.ni) , 5 . 60(2H , s) . 6 . 93-7 . 64(3H ,m) , 10 . 11(2H, brs) . 

ff^-B i%) C.57.73;H,6.69;N,12.82 
^iO-d (%) C,57.54;H,6.63;N,12.76 

[0 06 9] mmm 1 1 

1 - -OX^ $ : 1 - (2 - 

-5-t5'PP-2— -^>XH'$d^yp>ca#toO 
k:5 -i'UP" 1 -ix^p^>^;l/- 2 — 5 30 
Vp> (M^^1^2^4iO{t^4^No.^M) ^^C^-S 

WlS^-r ^ C <fi J; 0 ^iS{l:^!te^^f yt. 

[ 0 0 7 0 ] mp 168.0-171.0'C 
KKRCCDClj ppni):1.26-2.36(8H.m),2.38C3H,s),2.49- 
2.93C4H,m),3.07-3.64 (4H.ni) ,4.26-5.26(lH.m) ,6..96- 
7.86C3H.ln). 

fi-©^^® (%) C, 64. 04;H,7.27;N, 17.57 

(%) C. 64. 00;H,7.17;N, 17.75 40 

[007 1 ] mMm 1 2 

5--:?ypp-l-<3 -Ji m^t^T/PbVl/) -2 - (4 
-y^^l/- 1 - -OXh^ ^ : 

1- (2-:r5P-Jl/) -5-i?PP-2— -i>X-Y5 3^v^ 
P>(O§t)0^5-i7PP~ 1 - (3 -X h^^t^^'P f 
iu> -2 --<>x>f 5 t^i/p> (^Mim2a«^o{I: 

•^No.io#M) ^m^^^mtmmms tmm^cLx^ 

[0 0 7 2 ] mp 72.a-74.0'C 50 
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m<(CCas,$ ppm):1.21(3H.t),1.72-2.24(2H,m),2.38 
(3H , s) , 2 . 49-2 . 82 C4H . m) , 3 . 20-3 . 79C8H .m) , 4 .15C2H , t) , 
7.04-7,82C3H,m). 

SSt^Wll (Cx7HrsaN,0 -l/A^OtUX) 

tf-»fii (%) C,59.81.;H,7.53;N.16.41 
m-MB (%) C. 59. 84;H,7.50;N, 16.47 

[0 07 3] mmw 1 3 

1 -x^jl/~5 -^^Jl/-2- (4-^^;l/- 1 -b'-^ 
^>X^ $ ^V-Jl ' Zy^Jl^m^ : 1 - 

(2-:/^JU) -5-i7pn~2-^>X-r $t$r'v/p> 
toS^DOtci -x^;l/-5 2 -•oXh' 5 ^ 

VP >[Helv.aiiin.Acta, 59(1^ ,148-155(1976) #11] ^ 

;i/-2- (4-j»^5^;i/- 1 -^'^"yV^jV) -<>X^ ^ 

[ 0 0 7 4 ] mp 168. 0-171. 0'C 
N^CCDCL .5 ppm):1.34(3H,t).2.48C3H,s).2.57(>l, 
s),2.75-3.:i8(4H.m),3.lS-3.60 (4H,m) ,4.07C2H.q) ,6.6 
4(4H , s) , 6 . 82-7 . 50C 3H . m) , 11. 04 C4H , brs) . 
TC^^^fS (QsKiN, • 2CKa tLX) 
ft#fii (%) C,56.32;H,6.l6;N,ai.42 
HiUH <%> C,56.28;H,6.03;N,11.56 

[ 0 0 7 5 ] 5^te^?ll 1 4 

1 ~:/^Ji/-5 2 - (4'-j>^5^Jl/~ 1 -b:'^ 

-^^X^ $ ^V-jl/ - 3/2 y^JVWim : 1 
- (2-':^5^Jb) - 5-^pP"2--<>X^^5^Vp 
>cD^t> 0 ^ I - 5 - > 2 --^>XY $ 
yVP> (i!B»«?llim2^43C!:)^b-^No.ii#M) 

i^^i&iitm^ms tmmffCbx i ->^^^u-5->>;u 

-2- (4 1 -tf-<^t?xjU) -<>x^s^^ 
Sib. xiS?y-;U*^6lligB^r<SC<i:«:<i:»PSi2<b^ 

[ 0 0 7 6 ] mp 147. 0-162. 0'C 
MWRCDMSO-d. . 5 ppm) :0. 52-2.10C7H,iii) .2 .47C3H,s3 .2. 5 
2C3H.S). 2.70-3. 12(4H,m), 3.12-3. 67 C4H.ra) ,4.01C2H, 
t),6.62C3H,s),6.82-7.52(3H,m),8.69(3H,brs). 
7n^^*fffi (Qrhi.N, • 3/2QH4a tOX) 
ttHtffl (%) C,59.99;H,7.00;N, 12.17 
^ayffl (%) C, 59. 83;H,6.80;N, 12.11 

[0 0 7 7 ] 15 

1 -^vy^;i/-5 -y^Jb- 2 - (4-y^Jl/" 1 - 

fc-^^t^xjb) ^>X-Y 5 JU : 1- (2-V^ 

;b) - 5 -i^PP- 2 ~^l/X-r 5 5z'VP>CO#t>0tC 
1 --^^ W5^;l/-5 2 --<>X-Y ^ ^Vp> 

(i^^«?5im2^cf<7^^b^!^No.i2 #M) ^^c^S^tfeta: 

7^- [^pnij^;UA : .xd(>'-';U=io:iOg^ifflKr 
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[ 0 0 7 8 ] rap 119.0-121.0*C 

hWRCCCn, ,d ppni):0.85(6H,d),l.90-2.3S(ah.m),2.38 
(3H , s) , 2 . 44(3H , s) , 2 . 50-2 . 90(4H ,m) , 3 .10-3 .60 (4H , 
m) , 3 . 80C2H . d) , 6 . 80-7 . 60(3H , m) . 

tt^fil i%) C,71.29;H.9.15;N.1S.56 
(%) C,71.29;H.9.28;N.X9.73 

[007 9] mmm i e lo 

b-^^JV-l - (3 h^->ypbVU) ~2- (4 

ZZikM^' 1 - (Z-r/^Ji^) -5-d7nD-2-'< 
>x^5 ^'v^D><D#t>»p^ci - (3 -X h=!^->yD t: 
jb) -5 --^^ju-2 --c>x-f ayv/D> (iSitwi 

^2«il3<D{l:^J^hto.l3#M) *flit*sffe«|lteW8 t - 
5-^^Jl/-l- (3 ~x h^^S^t^'D tVl/) -2- 

[ 0 0 8 0 ] mp 149. 0-150. 0'C 

NVIRCDM50-d» , a ppn) :1.13(3H, t) ,1. 50-2 .20C2H.m) .2.3 
5C3H , s) , 2 . 45-2 . 98(4H ,m) , 3 .00-3 . 70(8H, m) , 4 . 07(2H , 
t) ,6.6l(2H,s) ,6.76-7.42(3H,m) .9.36C2H,brs) . 
TC^^^M (QoKaN^O • QH^a • 3/4HiOiL/"C) 
it#^i (%) C,59,24;H,7.57;N,12.56 

^Jffl (%) C.59.37;H.7.61;N,12.66 30 

[0 0 8 1 ] m^m 1 7 

1 - :r^ji/~5 -:7ji/i^p-2 - (4-^^;u-i-fc: 

^>X-Y S y^/-;!/ ' 3/2 y-^jum^ : 1 

cc 1 - 5 ~ :7;i/:t n-2--^>X-f 

5yyp> (iii^im2^*0{b^!^No.l4#Ii) J& 

nvh^^7^~ [^nn^h;i/A : y ^y-;v=i3:iO 
?g^^"r?§ai] tcf^L, l~r^Jl'-5-:7;U:^a- 

2- (4->5';U- 1 -fc:-^^*;>x;u) ^^X-i' ^i^v^ 40 

<!: U . . X 3r -/ - 6^S"r -5 C <b 0 eSB^b^® 
[0 0 8 2 ) lup 170. 0-172. 0'C 

N«R(DMSO-cU , ^ ppm):0.68-2.20(7H,m).2.52C3H,s).2.7 
0-3 . 14(4H . nO , 3 .14-3 . 70 (4H,m) . 4 .08C2H , t) .6 . 63(3H . 
s) ,6.72-7.70(3H,ni) .10.l2C3H,brs) . 
7C^:^*tM (QbHijFN, • 3/2QH,a tLX) 
itSffi (%) C.56.89;H.6.29;N,12.06 

^ffl (%) C,56.95;H.6.17;N.12.13 50 



[008 3] mmm 1 8 

b-^uu-l - (2 -X h4^>>x^;l/) -2- (4~ 
ji^jV- 1 -b'^'7i;x;U) -OXh" S ^V-Jl - 2v 
til>MM: 1- (2-:7'^;u) -5-^'na-2--^ 
>X-Y ^ yv^D><7)#:bOCC5 ~ t^na- 1 - (2 -x 
h+'>x^;u) "-2--^>x-<5 yyc3> (ia^«?iiim 

2*«tD{b^No.i5 #M) ^I^CiSffetJUifeWSil^ 

n;f>ji/A : ^ it y - )V^xo:i(om^mmvm&] ttCii 
0, S-d^nn-l- (2 -X h4t^x5^;i/) -2- 
(4 1 - t:-<^iy^jl) -ox-^ 5 

^ffetiHitfi^S iig«K:UT-7Uw^>^iU. i^x 

^ - X ^ y - j\^<Dm'^mm^ -5 c t cc j: o 

np 127. 0-129. 0'C 

MjRCDTviSO-ct ,5 ppra):1.0O(3H,t),2.89(3H.s),3.04-3.9 
5(12H,m),4.24C2H,t5 ,6.15C4H,s).6.9l-7.62 (3H,m),l 
1.40(4i-i,brs). 

7n^53^^0 (Q,Hi,N,oci *2C4H4a ior) 

th^il (%) C.51.94;H.5.63;N,10.10 
W) C.51.90;H,5.79;N.10.23 

[0 0 8 4] mmm 1 9 

1 -'>^P'-<>^;U-5->5^JU-2- (4->^;l/- 
1 -b'-^^txx;!.) ^>X^ S : 1 - ( 2 - 

-5-d?nn-2— ^>X>f 5i^'y'D>(?:)#t>0 
CCl -i^i7D-^>^;l/-5-jrf?';U-2--^>X-^ S ^ 
^/D> (Kii^lll2acfC0ft'^No.l6 #&^) ^^l^ 

[0 0 8 5 ] mp 125.0-125. 5*C 
M««C(±Cl3 ,d ppm):1.30-2.30(8H.m),2.36(3H.s).2.43 
(3H . s) , 2 . 49-2 . 95 (4H . m) , 3 . 07-3 . 62 C4H .m) , 4 . 2 7-5 .17(1 
H,m),6.77-7.67C3H,ni). 
TU^^^iti (Ct.hi^N, • 1/lCHO iUT) 
tt^d (%) C,72.01;H,8.80;N,18.66 
^id^i (%) C,7l.91;H.8.79;N,18.67 

[008 6 ] ^l&fi?!I2 0 

6-T$ >^-5 -:»aa- 1 -x^;U-2 - (4-^^ 
JU- 1 - b'^yyxju) ^>X.^ $ ^v^" : b-^u 
D-l-x^;U-2- (4-^^il'- 1 - t'^vi^x 

-OXW'S (^^l#M) 2.5p^i^4m 

1 K:?gfl?L//c. ^?§l$3.8ci^:ttlx.:^cf^. 60'C-r4Q^P5 

iJfcl., m-^mSL'^if^ihi^OJ^xm.i^i.ldSL. igS^^jggEE 
TW:S^L/5-i5^pa-l-x^;l/-2- (4-.^?' 

Jl/2.8<ySrf#/c. y^or, ^6n/c5 - P - 1 -x^ 
{A-ji^^^- 1 -t:-^5i;^x;U) -6-xhn^ 
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m-^ism^icmmL. ffiis^2.4g^ii>U'roj[jn;i6o'c-c3 

: y 3? y - JU = lO:lO«l^?gjK-e?gffl ] ^^O. T 
•fe h ^ h <J Jl/*ie>»ieS'r5C i^cj: »3gfEft^!B50.5q 

[ 0 0 8 7 ] mp 154. 0-187. 0'C 
hWRCCDCla ,5 ppni):1.37C3H,t),2.35(3H,s),2.45-2.90 
C4H , m) , 3 . 02-3 . 60(4H ,m) , 3 . 70-4 . 40C4H ,ni) . 6 .63(1H. s) . 
7.52(lH,s). 

ffj?® {%) C,57.23;H,6.86;N.23.84 
HaUM (%) C,57.36;H,6.73;N, 23.82 

4:mi^^mt^mm2 o t^m(>cLxm&m2 i 

C0 08 8]|lte«2I 

(4 -^^Jl/- 1 - b'-^^tPxjl/) ^>x>r s y-/- 
^: 

mp 205.0 (^M) 

KWRCCDClj ,5- ppm):0.94-1.47(4H,m),2.39C3H,s),2.47- 
2.83C4H,m),2.83-3.27(UH.m),3.27-3.73C4H.m),3.98C2 
H.brs),6.80(lH,s),7.60ClH,s). 

it#fiS {%) C.58.91;H,6.59;N,22.90 
HS'J^i (%) C,5S.83;H.6.49;N, 23.01 
[0 08 9] m&m2 2 

6-y$>^-5-!^PP-2- (4-^^;U-' 1 -b'^ 
mp 180.5-1S2.0XI 

hWRCCDClj ppm):O.90C3H,t),1.4O-2.20C2H.m),2.35 
C3H , s) . 2 . 45-2 . S7(4H , m) , 3 . 05-3 . 60(4H ,m) , 3 . 62-4 . 30(4 
H,m) ,6. 57(1H,S) ,7.47ClH,sD . 

it#M (%) C,58.53;H,7.20;N.22.75 
Hfid-lSI i%) C,58.45;H.7.07;N,22.73 
[0 0 9 0]^Je«23 

6 ~r 5 >^~5-»an'- 1 -^^;U~2 - (4--y?- 
mp 181. 0-183. 0*C 

WjRCCDCI, ,d ppm):2.34(3H,s),2.44-2.8lC4H,m),3.07- 
3 . 40(4H .m) . 3 . 44C3H , S) . 3 . 95C2H. brs) . 6. 51C1H . S) . 7 . 43 
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TC^^Sfffi (Q.a.ClNjibT) : 
ff^ffi (%) C.55.81;H.6.48;N,25.03 
HgUfiS (%> C.55.83;H.6.40;N,24.97 

[0 09 1 ]^JS^2 4 

6-r$^-l -::^^ju-5-:?7np~2-' (4-^^ 
mp 160. 0-164. 0'C 

MuRCOXlj ,d ppm):0.66-2.l6C7H,m),2.37(3H,s).2.46- 
10 2.80C4H,m),3.14-3.55(4H,m),3.61-4.56(4H,m),6.65Cl 
H.s).7.54CaH.s). 

ti-^M (%) C,59.7l:H.7.52;N. 21.76 
HS'Jfii (%) C. 59. 62;H,7.41;N, 21.73 
CO 0 9 2] ^Sg««l2 5 

-1- (2 -:/5^JV) -^>X^$^V-;U : 
mp 207.0-210. OX 

M^-RCOXla . d ppm) : 0 . 70(3H , t) , 1 . 57 (3H. d) , 1. 77-2 . 32 
20 (2H , m) , 2 . 40C 3H , S) , 2 . 50-2 . 97(4H ,m) . 2 . 97-3 . 62 (4H , m) , 
3.82-4.80C3H.m),6.90(lH,s),7.65(lh.s). 

SM?«I (%) C,59.7l;H.7.52;N, 21.76 
HS'Jjii (%) C.59.73;H.7.70;N, 21.75 

[0093} mmmz e 

6-T$ >^-5 -:^PP- 1 --r V:/^;l^-2- (4- 
y^Jl/- 1 ~b'-^^-:^xjb) -^OX-YS^V^-Ji^ : 
mp 157.0-159. 0'C 

IsWRCCDClj ,d ppm):0.84(6H,d).1.62-2.33(UH.m),2.38 
30 (3H . s) . 2 . 48-2 . 92 (4H , m) , 3 . 02-3 . 60C4H ,m) , 3 . 60-4 . 52 (4 
H,m) ,6.67C1H,S) ,7.60(lh.s) . 

ffWB (%) C, 59. 7l;H,7.52;N, 21.76 
HzgiJ^i (%) C,59.7S;H,7.69;N. 21.69 
[0 0 9 4] ^JgB?^2 7 
6~T$ >^-5 (4 1 

. mp 220.0-22l.0*C 

NvnCCDCli ,5 ppm):0.76(6H,t),1.50-2.29C4H,m).2.35 
40 (3H,s),2.47-2.90C4H,m),3.0O-3.45C4H,m).3.6O-4.50C3 
H,m),6.74(lH,s).7.51(lH,s). 

tt^fil (%) C.60.79;H,7.80;N,20.85 
Hil'Jfil (%) C.60.86;H.7.95;N,20.99 
[0 09 5]^JeW2 8 

ik- 

rap 220. 5-222. 5'C 
50 WR((DC\,,S ppm):1.43-2.30C8H,m).2.36(3H.s),2.46- 
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2.93C4H.m),3.10-3.55(4H,m).3.87(2H,brs).4.30-5.l3 
(lh.m),6.65(UH.s),7.49Cl>1.s). 

i%) C.61.16;H,7.25;N, 20.98 
(%) C,61.06;H,7.08;N, 21.15 

[0 0 9 6] mmm2 9 

6 -7 ^ 5 "^PD- 1 - (3-xh^i/^>rpfcf 
JU) - 2- (4 -j^^Jl/- 1 - tr-^-^t^^Jl/) ^>X.Y 

np 119. 0-120. 0"C 

MwRCCDCl, , ^ pprn) :1.26C3H,t) ,1.74-2 .34(2H,ni) ,2.42 
C3H,s),2.51-2.95(4H,in).3.1D-3.82(8H,m),3.82-4.44C4 
H.m) .6.85(1H,S) .7. TlClH.s) . 

it^ffi (%) C.58.03;H.7.45;N.19.90 
(%) C,57.92;H.7.55;N.19.S1 

mp 163. 0-165. 0*C 

KWRCCOa, ,d ppra):1.50-2,19C4H,m).2.33C3H,s),2,42- 
2 . SO (4H , m) , 3 . 07-3 . 40(4H , m) , 3 . 50-4 . 50(7H , m) , 6 . 75 (1 
H.s),7.49(UH,s). 

fftSt® (%) C,58.36;H.6.91;N.20.02 
(%) C.58.20;H.6.88;N,20.06 

[0 09 8 ) ||^g^?^3 i 

6-7$ 1 -j:^;l/-5-^^Jl/'-2~ (4-^^ 

mp 148.0-.153.0'C ^ y -JlfP ^U^^) 
hMRCOXlj pprn):1.36(3H,t),2.22C3H.s).2.33(3H. 
s) . 2 . 46-3 . 00(4H .m) , 3 .10-3 . 45 C4H. mD , 3 . 60C2H , brs) , 3 . 
96(2H.q) .6.60Cl>l,s),7.37(lH.s). 
TC^^ttffi (QsHijN, • l/4hiOiL/r) : 
t+^li (%) C.64.83;H,8.52;N. 25.20 
^'JM (%) C.64.9l;H.8.63:N. 25.24 

10 0 9 9] mmm3 2 

6-7$ 1 -:^^JU~5-y^Jl/"2- (4-y^ 
mp 155.0-158.0*0 

KMRCOXn, ,a ppra):O.6O-2.3J0(7H,m),2.25C3H,s),2.37 
(3H , s) . 2 . 48-3 . 07(4H . m) , 3 . 07-3 . 45(4H ,in) , 3 . 60C2H, br 
s),3.90(2H,t).6.52ClH.s),7.33(lH,s). 

it#fi5 (%) C,67.74:H,9,03;N,23.23 
^Jffl (%) C.67.88;H.9.21;N, 23.18 
[0 100]^M6?!I3 3 

6-7$>^-l~^V:/^Jl^-5-^^Jl^-2- (4- 
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mp 122. 0-124. o'C (-r v:7*cib';l/7;l/='-;U3!p6llfe 

^) 

rsMlCan^ .(5 ppm):0.83(6H,d),1.47-2.17(lh,m),2.22 
(3H , S) , 2 . 34C 3H , s) , 2 . 43-2 . 87 (4H ,m) , 2 . 97-3 . 38(4H , m) , 
3.47(2H,brs),3.7l(2H,cO,6.53(lH,s).7.32(lH,s). 

ff#ffl (%) C,67.74;H,9.03;N,23.23 
MMB (%) C,67.62;H,9.22;N,23.02 
[0 1 0 n ^^3 4 
10 6-7$ ^ - 1 -iy^a^>^Jl-5-ji^J\^-2- 
(4 1 -li^'yiy::-}]^) ^>X^ 5 ^^7- 

np is4.o-i96.o-c (i>2j-=^^i^> — ^^v-xou-^mmtf^ 

WRCCCa^ ,a ppm):l.38-2.20(8H.in).2.24C3H,s),2.36 
(3H, s) . 2 . 4S-2 . 98C4H , m) . 2 . 98-3 . 38(4H ,m) , 3 . 50C2H, br 
s),4.23-5.18(lH.m),6.66(lH,s).7.27(lH,s). 

fWffl (%) C,68.97;H,8.68;N.22.34 
20 (%) C,68.90;H,8.76;N,22.46 

[0102] mi^ms 5 

6-7$>^-l'" (3 -X K^->:^Pb:;U) -b-jt^ 

' 17 vjl/^j^ : 
np 198.0-199. Q-C (^») ( y - J\,ip ^Ml^^) 
WJRCO^BO-d . 5 ppm):l.r2C3H,t),1.46-1.98aH,m),2.1 
1(3H . s) , 2 . 4GC3H .s) . 2 . 56-2 .96C4H.ni) . 2 . 96-3 . 66C8H , 
m).3.9l(2H,t),6.53(3H.s),6.69-7.30(5H,ni). 
7C^^*Tiii (Q,Hi»N,OC4H,a-l/2HiO iOr) : 
30 tf^fii (9^> C,57.88:H,7.51;N,15.34 
^J<li (%) C,57.87:H.7.30;N,15.36 
[0103 ].^M£?93 6 

6-7$>^-l -:/5^Jl/-5-7;l/:ta-2- (4-^ 

1 - b'^-yS^JijU) -OX^ S y-y- : 
np 124. 5-125. 0'C 

M»«(CDGj ,5 ppm):0.47-2.17(7H.m),2.35(3H.s).2.44- 
2.85C4H,nO ,2.85^3.57(4H,ra),3.57-4.57(4H,m),6.60a 
H.d),7.15ClH,d). 

40 nfUB. (%) C,62.93;H,7.92;N,22.93 
^Sdfii (9^) C,62.86;H,7.71;N,22.86 

[0 104] mmmsi 

e-'Tty-2- (4-7 5>^- l-b'--^^-:^::!;!/) - 

( 1 ) 5 ~ i'nP - 1 v:7'nbVl/- 6 -:^> n - 2 
- ( 1 -b'-x5i;=^;u) -<i>X-Y si^'y-JU (MM{«2 

0.32q ^AtmmSm] *CCSaL. Slg^:^ h y »i7 

Ao.o7q ^snx.6o-cr mRam^urc. sttig-^i^j^g^ 

Kx^;l/-r25fe^b, 7K/S^7KK{b:^^ •;':?A7lc?g«r7 
50 ;i^:t;ytt<!:LTitSx^juraaib/c. W«®^7ktt 
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1 -H^V7'nbVl/-6-^hD-2 - (4 
hny- 1 - f-^vt^-;!^) s :$^y-;i/o. 

03g ^mc. J^j:*?. CCD— aJ^t-pXi^^^^^J^-'l'Ar 

[ 0 1 0 5 ] mp 216. 0-218. 0"C 

KMRCDMSO-ct , ^ ppm):1.61(6H.d).3.04-3.78(4H,m).3.7 
8-4.24C2H.ni),4.24-5.14(3H,m),7.68(lH,s),8.30(a>l. 10 

s). • 

ttSC® (%) C.47.67;H,4.86;N,23.82 

Had^i (%) C,47.53;H,4.93;N,24.02 

[0106] (2) S-i^nn- 1 -w'v:7*Pf;l'-6 

hcz.-2- (4 PV - 1 - t'-^^i^^^U) 
>X>ClS^V-;U2.6Q^X^y~;b24ml430Cax.. i^^^ 

em^^m^fc. ;^Cir^^3.op^^ja^/c^6o"C-C6^ 

a<}^;UA : y -ii/= 50:icc>?g^?g^Sr;®m] tcf* 
6-r ^-^-S-^^DP- 1 --^v:rcitVl/-2- 
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[ 0 1 0 7 } mp 172. 0-174. 0'C 

KKRCaxnj ,5- ppfli):1.82(6H,d).2.72-5.32CiaH.m).7.09 

(1H,S),7-76C1H,S). 

7U^:^ttffi (Ci.Hi.aMO iUT) : 

tf»ffl (%) C, 52. 09;H,5.93;N, 26.04 

HiUfil (%) C.52.24:H.5.89;N.25.91 

[0108] (3) 6 -r s^-s-i'ap- 1 --<y 
:raf;i/-2- (4-^hov- 1 - fc:-^^>>^;i/) 

>X-^ $ tS?*V*-;V0.4p^g^^lOminf3CC7g^L.. ffilS^O. 
5pJS:JjDx.60-CriQ^fe1SSiL/c. Tmiti- V 0 ^ J^?ki^ 

: > ^y-;u = iD:i<Otg^?^r?gfcB] «:f^L/. 
6-T5-^-2- (4-TS>'- 1 -b--i-7i^^;U) - 

[ 0 1 0 9 ] mp 175, 0-179. 0'C 

hMRCan, .S' ppin):1.53(6H,c0,2.6O-3.ia(4H,m),3.ai- 
4 . 70(8H ,m) , 4 . 70-5 . 00(1H , m) , 6 . 81C1H . s) . 7 . 49C1H .s) . 

tf-^ffl i%) C, 54. 45;H.6.85;N. 27.21 
ISSIffl (%) C.54.66;H,6.77;N,27.07 



